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better regulation of the traffic. Mr. Nock 


RAILWAY SIGNALLING PROSPECTS 


The plan for the modernisation of 
British Railways is progressing to the 
extent that large contracts have been 
placed, that a host of schemes are in pro- 
cess of being worked out, and that much 
experimental running is going on with 
new locomotives and railcars. The scale of 
the work will eventually be very large and 
the cost even more so. Apart from the 
allocation of major contracts, and all that 
it will involve in the way of production 
problems for the manufacturers con- 
cerned, much attention is now being 
given in railway workshops to the 
layout of facilities for repair and main- 
tenance of the new equipment. While not 
seeking to minimise either the scale or the 
importance of these tasks, they do repre- 
sent clearly-defined jobs to be done. 
Granted there will be all the problems of a 
rapidly expanding industry, the selection 
of men for training in leadership, recruit- 
ing of staff, the delegating of responsi- 
bility, with the exercise of that judicious 
blend of courage, tact and discretion 
that the keeping of good human relations 
needs in such fluid circumstances. But 
apart from all these clear-cut engineering 
tasks, there is the overriding question of 
traffic control. Since the publication of 
details of the plan we have many times 
emphasised the need to aim for much 
higher standards of punctuality, and we 
have published articles analysing present- 
day running conditions that show that the 
form of motive power is very far from 
being the predominant factor in the 
failures to maintain booked time which are 
so prevalent to-day. Punctuality is the 
outcome of a close co-ordination between 
a number of railway departments, and of 
working in which the attitude of mind of 


individuals can more than outweigh the 
advantages, or disadvantages, of any parti- 
cular machine. Anything that can be done 
to bring the departments concerned into 
closer co-operation, or to cut out opera- 
tions that can be prejudiced by the whim, 
fancy, thoughtlessness, or lack of 
judgment of individual operators is worth 
the most earnest consideration. But the 
problem is more involved than the mere 
solving of a single engineering task. 

In view of this urgent need to improve 
the control and regulation of traffic, a 
paper presented to the Institution of 
Railway Signal Engineers on December 7, 
1956, by Mr. O. S. Nock, “ Power Inter- 
lockings—Past History and Future Pro- 
spects,”” makes an interesting forecast 
about possible developments in the future. 
The author began by tracing the gradual 
evolution of the power interlocking 
machine, and the contemporary develop- 
ment of the practice of traffic control. At 
first they were quite unconnected. Signal 
engineers introduced various forms of 
power, compressed air, hydraulic, electric, 
for reducing the manual work required to 
move points and semaphore signals ; 
traffic officers sponsored the installation 
of an elaborate telephone network for 
reporting the movement of trains, volume 
of traffic on hand, and the locomotive and 
rolling stock position. The coming of the 
track circuit paved the way for the earliest 
liaison between the two techniques of 
signalling, and control ; the track circuit 
made practicable the illuminated diagram, 
which in turn made it no longer necessary 
for a signalman actually to see all the 
trains. The area undet control of one 
box could be greatly extended, and exten- 
sion of signalling control at once meant 


quoted, in particular, the case of York, 
where, within the orbit of a very large 
signalling concentration, there had been 
included the remote control of the entrance 
and exit of one of the largest motive 
power depots in the country, where the 
number of engine movements per day 
rises at times of peak traffic to 270 in 
and 270 out. By the older standards of 
signalling technique the regulation of 
movements at such a yard outlet would 
be regarded as a major responsibility in 
itself ; but at York, remotely controlled 
from the signalbox in the centre of the 
station, it is merely one of the many facets 
of operation regulated from the one 
control panel. 

The improvement in working has been 
really spectacular, and it was on the basis 
of such experience that Mr. Nock ventured 
to look into the future. Ideally there 
would seem to be great advantages in 
combining the tasks of signalman and 
controller, for while control is concerned 
as much with the provision of motive 
power and stock as with running the 
trains, the section controllers at many 
district offices are for the most part a 
species of super-regulators of traffic. If 
illuminated diagrams could be provided 
covering the entire operating sections, and 
control could seé the precise whereabout 
of the trains, instead of having to depend 
upon telephone reports from signalboxes 
which have to be recorded on sheets or 
graphs, its effectiveness would be greatly 
increased. Put another way : if the area 
of- full signalling control could be ex- 
panded to an entire district, one is very 
near to the ideal state of complete 
co-ordination. Until recently, however, 
the practical objections to remote control 
on so extensive a scale have been over- 
whelming. The cost of cable would be 
altogether prohibitive if such a scheme 
were planned with direct wire control for 
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every function, and the coded remote 
control systems known generally as 
Centralised Traffic Control, or C.T.C., 
would restrict the number of trains that 
could be handled from any one centre 
due to the time taken for the control codes 
to be sent out, and for the indication 
codes to come in. But now, the avail- 
ability of electronic methods has made it 
possible to send thirty control codes and 
to receive sixty indication codes per 
second, so that the areas that can be 
signalled or regulated from one panel are 
no longer constrained by geography or 
density of traffic. With the spectacular 
results of York in mind the signalling 
of the future can be visualised as a series 
of large concentrations, based on the 
more important traffic centres, as at York, 
with the connecting lines between them 
remotely controlled from the large centres. 
By such means it should be possible to 
exercise efficient regulation over a wide 
area surrounding each centre, and we are 
sanguine enough to believe that punctu- 
ality would be greatly improved thereby, 
whatever form of motive power was 
employed. 


HEAVY-OIL ENGINE WORKING COSTS 
AND PERFORMANCE 

The “Report on Heavy-Oil Engine 
Working Costs and Performance,” pre- 
sented at a general meeting on December 
20, 1956, of the Diesel Engineers and 
Users Association, has been issued at a 
time when altogether exceptional interest 
is focused on the subject dealt with. 
The report relates to the year 1955 and 
includes details of the working costs and 
performances of internal combustion 
engine plant at a total of 100 stations. 
No one studying it will fail to register 
indebtedness both to the committee 
responsible for its compilation and to the 
members of the Association contributing 
the returns on which the report is based. 
In addition to thirty-one returns from 
British electricity generating stations 
operated by public supply authorities, 
nine returns are from industrial users, 
three from large retail stores, three from 
waterworks generating their own elec- 
tricity, one from a film studio and one 
from a sewage disposal works using 
methane generated from sewage. While 
the report was compiled prior to the 
events which have produced the existing 
dislocation and uncertainty about both 
the supply and the cost of fuel oil, it 
contains a sentence of high significance 
in this connection: ‘“* Having regard to 
the increasing cost and scarcity of fuel 
generally, the use of waste heat wherever 
possible should, we consider, be 
thoroughly investigated.” Readers of the 
report will examine with particular interest 
those ‘“‘ Notes and Comments” which, 
received from members, contain references 
to the utilisation of heat otherwise wasted. 

There must be many among us who 
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agree with the eighteenth century poet 
in his declaration that: ‘“‘ Experience 
joined with common sense to mortals 
is a providence.” It is certainly a provi- 
dence to those mortals who, being users 
of heavy-oil engines, are likely to measure 
the suitability of the plant selected by 
the success of the engine builder in the 
design and construction of the engine. 
Throughout upwards of four pages of 





The Engineer 


100 Bears Ago 


(DECEMBER 26, 1856) 


“To Our READERS ”” 


““A year has passed away since the 
first number of THE ENGINEER was pre- 
sented to the world and we cannot refrain 
from availing ourselves of the opportunity 
sincerely to thank our friends for the 
cheerful and very liberal support with 
which they have favoured us. We accept 
it as a token of the still heartier goodwill 
with which we may hope our increased 
efforts will be accepted and rewarded. 

“We are concluding arrangements 
with contributors of the highest eminence 
in their respective departments, alike of 
science as of engineering, to several 
branches of which we have hitherto been 
compelled to pay too little attention. 
Besides the civil branch of the profession, 
and the gas and water, there is also one 
branch which has been comparatively 
ignored, but which is, nevertheless, of the 
last importance, bound up, in fact, with 
the welfare of our country—we allude to 
agricultural engineering. We hold that the 
talents of the engineer can be applied as 
profitably to the land as to the road, to 
the plough as to the locomotive, and that 
it is not less absolutely necessary on the 
one side than on the other. It is no 
business of ours to show how stock is to 
be fattened at least cost, or where the best 
markets are to be found, any more than 
to dictate the rate of toll for carrying 
cattle on the lines, or to suggest the best 
system for controlling the share register, 
or of estimating the half-yearly dividend ; 
but it fairly falls within the function of the 
engineer, civil and mechanical, to drain 
the land, improve the soils, provide the 
implements, teach how all-potent steam 
may displace the sluggish horse, aye, and, 
if needs be, and the spirit be willing, 
explain to our astonished rustics the 
economy of superheating, and the 
wonderful phenomena of wire-drawing. 
. . . We have no reason to doubt that 
even those of our readers who, like Vice- 
Chancellor Kindersley, may boast they 
never had a rood of land in their lives, 
may be not only interested but instructed 
by the dissertations which shall appear in 
our columns. There is not one of us, be 
he whom he may, who has not, directly 
or indirectly, a stake in the soil, and an 
individual interest in its culture and 
improvement.” 











“Notes and Comments Received from 
Members,” the report gives details of all 
sorts of experiences with many types of 
engines, including a 2200kW gas turbine. 
From such an aggregate of installations a 
great deal of guidance can be gleaned 
and one deduction certain to be reached 
is that whatever may be the relative 
merits of the engine, much depends upon 
the standard of operation and main- 
tenance and the adequacy of the in- 
Stallation accessories. The report is 


not lacking in hints as to the value of 
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expenditure on preventive maintenance 
and we find emphasis on caution—or 
conservatism—in design as a means for 
avoiding breakdown of machinery. Marine 
oil-engine builders, as well as shipowners, 
will have noted a paragraph in the 
Presidential Address recently delivered 
before the Institution of Mechanical 
Engineers, wherein Mr. T. A. Crowe, 
referring, inter alia, to the propelling 
machinery of the “‘ Queen Mary,” remarks 
that “The conservatism shown in the 
original design of this machinery has 
been amply proved because the ‘ Queen 
Mary’ has been in service for more 
than twenty years, including a very 
strenuous wartime service, and has 
steamed approximately 2,300,000 miles. 
The teeth of the main gearingeshow no 
sign of wear and only minor repairs have 
been necessary to other parts of the 
machinery. The ship has never missed 
either sailing or arriving on schedule 
owing to a machinery defect.” Praise- 
worthy, indeed, is the conservatism which 
can contribute to a performance so 
outstanding, and the more successful 
marine oil engines are likely to be those 
in which the main target of the designer 
has been operational security, a factor 
that does not necessarily conflict with 
advanced design. It will be found, 
moreover, that with other things equal, 
availability is tied up with mainten- 
ance, the importance of which—whether 
on land or on sea—cannot be too strongly 
stressed. 

Reference has already been made to 
the recommendation, in the * Report 
on Heavy-Oil Engine Working Costs,” 
about the recovery, wherever possible, of 
what is called “ waste” heat. Since the 
report was drawn up the oil supply situa- 
tion has been greatly changed by the 
Suez affair and certainly the history of 
the past few weeks cannot be without 
powerful effects on the future. Whatever 
the problems relating to the supply of the 
oil there must be a call for the unstinted 
efforts of all users of power and heat, 
efforts directed, among other things, to 
the elimination of waste. As long ago 
as 1907 tests made on a 300 b.h.p. four- 
cycle diesel engine specially equipped for 
the utilisation of the heat in the exhaust 
gases and jacket discharge water disclosed 
an overall thermal efficiency of about 80 
per cent. Fifty years later the induce- 
ment to save heat has become more truly 
imperative and engine users in all cate- 
gories will take note of the fact that out 
of forty-nine returns from plants in Great 
Britain, the 1955 Working Costs Report 
refers to eight in which use is made of the 
so-called waste heat. It is surely one of 
the good things belonging to adversity 
that it is apt to act like a catalyst on 
human intelligence and human efforts. 
May it prove true of the reactions of all 
power and heat users to the difficult 
situation which faces us to-day. 
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A Seven Day Journal 


Wood Engravings 


ON page 925 of this issue, we conclude 
the series of reproductions of woodcuts 
from early numbers of THE ENGINEER, which 
have been published almost every week since 
January 20. In our Centenary Number, 
issued on January 4, 1956, some of these 
reproductions of wood engravings were 
included ; the interest shown in them led 
us to continue the reproductions in succeeding 
issues throughout this year in which we have 
celebrated our centenary. The engravings 
reproduced are a representative selection 
from those used to illustrate this journal 
during its first twenty-five years of publica- 
tion. The task of selection, fascinating as it 
has been, has not been easy—there are so 
many more which we would have liked 
to include. In making our choice, we 
have endeavoured to keep in mind the tech- 
nical interest of the subject and also the 
artistic merits of the engravings. But our 
effort has been more than rewarded by the 
interest in the matter which so many of our 
readers have been good enough to express. 


Calibration of Secondary Standards of Light 


As part of its work on standards of 
measurement, the Light Division of the 
National Physical Laboratory, Teddington, 
has recently carried out a fresh comparison 
of its secondary standard lamps with the 
internationally agreed primary standard light 
source. Secondary standards held by the 
Light Division are special tungsten-filament 
vacuum lamps in terms of whose intensity the 
practical unit of light is maintained in this 
country year after year. The international 
standard is a small ceramic tube, or cavity 
radiator, immersed in a crucible full of pure 
platinum. The metal is first melted and then 
slowly cooled. During the short period 
while solidification is taking place the 
temperature remains stationary at the freezing 
point of platinum. At this temperature, at 
which the observations are made, the inside 
of the small radiator has, by definition, a 
brightness (luminance) of 60 candelas per 
square centimetre. In making the recent 
comparisons upwards of 100 “ melts and 
freezes,”’ obtained with the aid of a modern 
high-frequency induction furnace, were used 
to amass sufficient observations, which were 
made by precise photoelectric methods. It 
should be appreciated that because of the 
war no such comparison had been made 
since the occasion, about twenty years ago, 
when the N.P.L. lamps were first calibrated 
in this way. Nevertheless, the values 
recently found for the intensity of the lamps 
agree, to within one-half of 1 per cent, with 
the previous ones. We learn that no adjust- 
ment is at present envisaged in N.P.L. 
photometric standards or calibrations. How- 
ever, a comparison with other countries’ 
results is in progress at the International 
Bureau of Weights and Measures. 


Coal Preparation Plant in South Wales 


THE National Coal Board has now put into 
operation a new coal preparation plant at 
Cwm Colliery, South Wales. It is the 200th 
plant of its kind to be installed by the Board. 
Over the last ten years, the Board states, 
preparation plants, capable of treating 








68,000,000 tons of coal a year, together with 
107 froth flotation plants for cleaning coal in 
very fine form, have been installed at a cost 
of about £40,000,000. In addition, more 
than forty plants, with a capacity of 26,000,000 
tons a year and costing nearly £19,000,000, 
are under construction or are being designed. 
The whole of the raw coal output from Cwm 
Colliery will be cleaned by the Chance sand 
flotation process for coal down to jin in 
size and the Fraser and Chalmers “‘ mineral 
separation” froth flotation process for the 
remaining minus yin fraction. For this 
reason, the coal preparation plant at Cwm 
Colliery has been made in two separate but 
identical sections each having a capacity of 
200 tons an hour. The two kinds of coal are 
conveyed from the pit at a maximum rate of 
500 tons an hour and discharged into a 400- 
ton capacity bunker, the bunker having two 
compartments to receive the alternative 
qualities of coal. From the bunker, con- 
veyors carry the coal to the two preparation 
plants. In making its announcement about 
the new plant at Cwm, the Board says that 
mechanisation of the coal-getting process has 
helped to send up production of deep-mined 
coal from 181,000,000 tons in 1946 to 
210,000,000 tons in 1955, but “ machines 
cannot discriminate between coal and dirt 
and, moreover, they tend to produce an 
increasing amount of small coal.” Efficient 
cleaning of large coal by hand, however, is 
costly in manpower. The Board’s method 
of solving these problems is by installing 
mechanical plants which can clean large as 
well as small coal, leaving only the biggest 
pieces to be hand-cleaned. As a result, the 
quantity of coal hand-treated has been 
reduced from 87,000,000 tons in 1946 to 
47,000,000 tons in 1955, despite an increase 
of 16 per cent in the mined output. 


Coal Statistics 


THE National Coal Board has issued a 
Statistical statement about “costs of pro- 
duction, proceeds and profit,” for the third 
quarter of 1956. During that period, the 
amount of coal “‘ disposable commercially ” 
by the Board was 42,596,816 tons, and 
the proceeds from sales of coal 
totalled £179,015,975. The total costs were 
£177,595,886, so that the profit, before 
charging interest, was £1,420,089. The 
estimated profit on opencast working during 
the quarter was £2,570,000 and on ancillary 
undertakings, £971,000, thus giving a total 
profit, from the Board’s activities, of 
£4,961,089. Provision for taxation required 
£437,000, and the interest payable to the 
Minister of Fuel and Power is given in the 
statement as £5,750,000. The final result 
for the quarter, therefore, is a deficit esti- 
mated at £1,226,411. The estimated average 
earnings in the coal mining industry, includ- 
ing the value of allowances in kind, for all 
adult male workers of twenty-one and over, 
were £13 12s. 6d. a week in the third quarter. 
A report by the Ministry of Fuel and Power 
on coal production and consumption shows 
that, in the week ended December 15, sale- 
able output reached a record figure of 
5,063,100 tons, of which 4,787,800 tons came 
from the deep miries and 275,300 tons from 
opencast sites. The deep-mined output was 
40,000 tons higher and the opencast output 
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80,000 tons higher than in the comparable 
week of last year. Deep-mined coal produc- 
tion for fifty weeks of this year, ended 
December 15, was, however, at 203,436,300 
tons, 133,000 tons below the figure for the 
corresponding period of 1955. An increase 
of 650,000 tons in opencast output brought 
the total production in the fifty-week period 
to 215,250,600 tons, against 214,733,900 tons 
in the comparable weeks of last year. But 
coal imports this year, up to December 8, 
totalled 5,079,800 tons, which was less than 
half the tonnage imported in the correspond- 
ing period of 1955. 


Commonwealth Standards Conference 


THE third Commonwealth Standards Con- 
ference to be held since the war will open in 
New Delhi on January 21. The countries 
which will be represented at this conference 
are the United Kingdom, Australia, Canada, 
India, New Zealand and Pakistan. The 
principal purpose of the conference is to 
secure a common approach to, and greater 
alignment of, industrial standards among 
member-countries of the Commonwealth 
in order to facilitate the flow of trade between 
these countries. There are to be technical 
discussions on standards for the electrical 
equipment of machine tools, electric cables 
and steel, and on the co-ordination of safety 
requirements for domestic electrical appli- 
ances. The conference will also consider 
further products for which alignment of 
Commonwealth standards is most urgently 
required. In some of the conference sessions 
more general matters of policy are to be 
reviewed. Consideration is to be given, 
for example, to the possibility of extend- 
ing between Commonwealth countries 
“ approval ” arrangements such as that which 
now assists exporters of British. electrical 
goods to Canada, and to the effects on Indian 
standards practice of that country’s adoption 
of the metric system and its consequences for 
inter-Commonwealth trade. Among other 
subjects to be discussed at Delhi will be the 
progress made in the co-ordination of basic 
engineering standards between Britain, 
Canada and the U.S.A., and modular co- 
ordination, for which the delegates will have 
before them the first European Productivity 
Agency report on the subject, as well as a 
report on development in India. The British 
delegation to the conference will consist of 
twenty-five representatives, and in the general 
sessions the delegation’s principal spokesman 
is to be Mr. H. A. R. Binney, director of the 
British Standards Institution. 

Airways 

CHANGES in the pattern of civil and military 
aviation since the existing air corridors were 
introduced in 1950 have called for a revision 
of the system: the Ministry of Transport 
and Civil Aviation is -discussing with 
operators, pilots and other parties proposed 
changes. In the South East region plans have 
been agreed with the governments of Belgium, 
France and the Netherlands that will initiate 
during next year an airway to Belgium and 
the Netherlands passing over the Clacton 
area, a realigned airway to Belgium via 
Doyer, and two new airways between Cap 
Gris Nez and this country. In 1958 a 
control zone for Gatwick Airport will com- 
plete the plan. New plans for Central 


England, to increase the capacity of the 
Manchester control zone, will follow. The 
air corridors in the Scottish Area will be 
reviewed to provide air space for numbers 
of long-range jet aircraft. Additionally, the 
ee of the airways should be raised in 
1957. 









Obituary 
H. J. F. GOURLEY 


A very wide circle of engineers will have 
learned with regret of the death of Mr. 
H. J. F. Gourley, on December 18. Mr. 
Gourley was president of the Institution of 
Civil Engineers for the present session, and 
only last month he delivered his presidential 
address to the institution. He was a con- 
sulting engineer of considerable influence, 
specialising principally in water supply. The 
firm of which he was senior partner is noted 
for its works in this field, and in allied 
engineering design, such as irrigation and 
public health, many of its jobs being overseas. 

Harold John Frederick Gourley was born 
at Liverpool in 1886 and educated at the 
Liverpool Institute before passing on to that 
city’s University, where, in 
1909, he graduated as B.Eng. 
with first-class honours. He 
was engaged in hydraulic re- 
search at the University for the 
following year, during which 
time he gained a Miller prize 
for a paper on concrete and 
reinforced concrete piles, pre- 
sented to the North Western 
Local Association of the Insti- 
tution of Civil Engineers at 
Manchester. 

On completing his pupilage 
in 1912 with Sir Alexander 
Binnie, Mr. Gourley joined the 
staff of Sir Alexander Binnie, 

Son and Deacon as assistant 
engineer, and in 1913 was 
appointed a resident engineer 
on the Alwen Water Scheme 
(Birkenhead). During the first 
world war he served in France 
from 1915 to 1918, eventually 
commanding the 438 Field 
Company, Royal Engineers. 
Upon demobilisation he re- 
turned to Sir Alexander Binnie, 
Son and Deacon, and from 
1920 to 1924 was chief assistant 
engineer. He became a partner 
in 1924 and, since 1949, has 
been senior partner in the 
firm, which became renamed 
Binnie, Deacon and Gourley. 

In his professional capacity 

Mr. Gourley has visited Italy, 

Ceylon, India, Burma, Malaya, 

Singapore, Hong Kong, 

Nigeria, South Africa, the 

Rhodesias, and the New Eng- 

land States. He has been 

responsible for advising many 

authorities and has given evi- 

dence before Parliamentary Committees. He 
was a technical assessor at the Croydon 
typhoid inquiry of 1937. He was a witness 
for fifty-seven water undertakings (exclud- 
ing the Metropolitan Water Board) at the 
Greater London inquiry (1947). In March, 
1949, he was a member of the panel of 
four which inspected and reported upon the 
Kariba and Kafue hydro-electric projects. 

Mr. Gourley’s work for the Institution of 
Civil Engineers included membership of the 
Institution Floods Committee and the com- 
mittee which prepared the 1938 Code of 
Practice for the design and construction of 
reinforced concrete structures for the storage 
of liquids. He was nominated by the Institu- 
tion as a member of the Codes of Practice 
Committee set up by the Ministry of Works 
in 1942. As a student he was awarded two 
Miller prizes and has also been awarded two 
Telford premiums for papers on water supply. 
He was elected an associate member in 1913, 
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and transferred to the class of Member in 
1922. He was a member of the Council from 
1941 to 1946, and again from 1949 until the 
present. He became a vice-president in 1952. 

Mr. Gourley had a serious accident in 
1951 when the Liverpool express was derailed 
at Weedon. He lost his right arm and left 
leg, apart from other injuries. 

From a long career in which heavy re- 
sponsibility has been borne in designing a 
great number of civil engineering projects, it 
is perhaps difficult to single out one or two 
examples to illustrate Mr. Gourley’s indi- 
vidual contribution to the advance of his 
profession. However, two examples, which 
occupied his interests to the extent of author- 
ship of papers at the Institution of Civil 
Engineers, can be cited. In 1939 he was 
joint author, with Mr. W. J. E. Binnie, of a 


H. J. F. Gourley 


paper on the Gorge dam at Hong Kong, and 
in 1934 he presented a paper on the water 
supply of Kano in Northern Nigeria. 

Both of these projects entailed engineering 
design which was unusual. For instance, at 
Kano alternative proposals for providing the 
town with an adequate water supply had to 
be investigated, and it was decided that a 
conventional impounding scheme was not 
the best or most economical choice. Instead, 
a number of intake wells were constructed in 
permeable subsoil in the bed of the River 
Challowa, and the yield from them was 
pumped to a service reservoir. Previous to 
this work the water supply of Kano had 
been precarious—the district has been de- 
scribed as one of the driest places imaginable 
—and water was sold in times of drought at 
a price of 9d. for a 4-gallon skinful. It was 
remarked in the discussion at the time that 
Mr. Gourley’s work amounted, in effect, to 
finding an underground reservoir and an 
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underground filter at oneand the same time and 
making use of these two natural resources. 
The Hong Kong water supply proposals 
included construction of a large dam, known 
as the Gorge dam or Shin Mung dam, with 
a height of 275ft. An original form of con- 
struction was chosen for this dam, largely 
because of the economic conditions of the 
area, but also because of the possibility of 
seismic disturbances. The dam was a rock- 
fill structure, but on its upstream side it 
consisted of a “* thrust block,” built of perme- 
able concrete—a massive block form forma- 
tion level up to about half the full heighi— 
with concrete buttresses resting on it, up to 
crest level. An impermeable diaphragm was 
constructed, supported on the upstream side 
of this concrete work, and a wedge of sand 
was placed between the buttresses and the 
rock fill, to compensate for any 
settlement or movement o/ the 
thrust block. Mr. Gourley’s 
firm has also been responsible 
for more recent water supply 
works at Hong Kong, and at 
the present time an extensive 
scheme is in progress, involving 
a gravity dam with an ultimate 
height of 180ft, and subsidiary 
dams, tunnels, and other works, 
A presidential address affords 
its author unique opportunity 
for expressing views accumu- 
lated during a lifetime’s pro- 
fessional experience, and of 
describing technical innova- 
tions from first hand. Many 
readers of this notice will 
recall Mr. Gourley’s  ad- 
dress, published in abstract 
only last month in this journal. 
Suffice it to say here that Mr. 
Gourley dwelt on recent im- 
provements introduced into 
civil engineering and used 
especially in water supply. 
But he was also concerned with 
the status and prestige of the 
civil engineering profession. 
He thought that the right class 
of experience was more import- 
ant for young engineers than 
the size of the salary received 
at that stage of their careers. 
He also held that posts in the 
nationalised industries, and 
suchlike large organisations, 
tended to canalise the duties of 
the civil engineer, so that he 
was likely to be employed 
below his technical capacity. 
Leaders of the profession were 
not nationally-known figures 
as in other professions, he noted, but there 
was probably no cause for complaint ; there 
was such immense satisfaction in the con- 
ception and execution of schemes that 
engineers became indifferent to recognition. 
Mr. Gourley leaves a record of service as 
a consulting engineer of the highest order. 
In fact, the recent achievements which can 
be attributed to him and to his firm indicate 
the healthy state of the profession, at home and 
overseas, in the contemporary scene. At 
the Institution of Civil Engineers, too, his 
death will be sadly felt ; this is, we under- 
stand, the first occasion when the Institution 
has suffered the loss of its president. The 
untimeliness of Mr. Gourley’s death is 
doubly felt, for he made a remarkable 
recovery from the serious railway accident 
inflicted on him in 1951, in showing a 
courageousness which deserved, at least, a 
happy year in the highest post which a civil 
engineer can reach. 
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Mechanical Breathing Machines 


By CAPTAIN G. T. SMITH-CLARKE 
No. IlI—{ Concluded from page 879, December 21 ) 


Epidemics each summer of poliomyelitis have caused the hospitals in this country 

to become worried about the quality and quantity of breathing equipment avail- 

able in this country. The author of this James Clayton Lecture, presented before 

the Institution of Mechanical Engineers on Friday, December 14, is chairman 

of the Coventry, Nuneaton and Rugby Group Hospital Management Committee 

and has been personally responsible for designing much of the apparatus, now in 
use, described in the lecture. 


DESIGN AND DEVELOPMENT OF A NEW 
KIND OF CABINET BREATHING MACHINE 


URING the whole of the period when the 

modification of the Nuffield Both breath- 
ing machines was being carried out, and parti- 
cularly when “ the shape of things to come ” 
could be clearly discerned, I had many in- 
formal conferences with members of the medi- 
cal and nursing professions. Inevitably there 
were criticism and many suggestions, practical 
and impractical, abort what was being done, 





Fig. 10—Firgt Coventry breathing machine 


all of which were most carefully noted and 
considered. On two matters there seemed to 
be complete unanimity of opinion. First, 
that the orthodox construction—that is, the 
stretcher-bed sliding into a box or cylinder— 
had nothing to recommend it, the apparent 
advantage of being able to get to the patient 
on both sides when the bed is withdrawn is 
more than offset by its many real disadvan- 
tages. Secondly, that something more like 
a normal bed, with a cover which could be 
removed or opened, was the ideal to be aimed 
at in future design. Towards the end of 
August 1952, after long and careful study of 
the problem, I built a one-quarter scale 
model of an entirely new cabinet breathing 
machine. 

The model was shown to a meeting of 
the Birmingham Regional Hospital Board 
Breathing Machine Committee, at which 
consulting physicians from the Region and 
from the Teaching Hospitals Group were 
present. It was later exhibited at various 
meetings in the Coventry, Nuneaton and 
Rugby Group of hospitals. The new design 
was hailed as a great improvement an any- 
thing known to be in use in Britain or on any 
other country. In Coventry the enthusiasm 
was so marked that various donors made 


entirely unsolicited contributions toward the 
cost of building a full-scale machine for use 
in the Coventry hospitals. Thus was inaugur- 
ated the “ Coventry Iron Lung Fund” and 
about £500 was raised in a short time. 
Later the Coventry Coronation Carnival 
Committee collected some £800 which was 
given to the fund, and finance now being 
available the Coventry Hospital Management 
Committee placed an order with The Cape 
Engineering Company, Ltd., of Warwick, 
for a prototype machine to be produced 
to my instructions. 

Engineers will appreciate that the model 
had only demonstrated the general principle 
of the new design, and that much remained 
to be done before actual production could 
begin. All the detail design had to be worked 
out so that drawings and specifications could 
be prepared. About this. time moulded 
fibre glass was much in the news as an ideal 
material for light but very strong motor- 
car bodies, and after seeing samples and dis- 
cussing the process I became enamoured of 
the idea of using this material for the lid or 
lifting portion of the cabinet. Proposals for 
manufacture were very attractive, both as to 
delivery time and estimated cost, but alas, 
promises and performance did not match 
up and, without going into detail, this pro- 
posal nearly wrecked the whole project. It 
is true that eventually a small number of 
machines were made with fibre glass tops but 
the difficulties were so great and the cost so 
much higher than anticipated, that the use of 
this material had to be abandoned. The 
making of this prototype proved a very 
tough job, but by hard work, and the whole- 
hearted enthusiasm of the management and 
staff of the Cape Engineering Company, 
it was eventually completed. The machine, 
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together with a “ Baby” breathing machine 
and a cuirasse pump, all paid for from the 
fund, was formally handed over to the 
Hospital Authorities by the Lord Mayor on 
behalf of the citizens of Coventry on March 
23, 1954. It was called “The Coventry 
Mechanical Respirator,” and is shown com- 
plete with the new pumping unit in Figs. 10 
and 11. 

It will be noticed that the head board of 
this machine, which carries the neck sealing 





Fig. 12—Mark II cabinet breathing machine 


collar, slopes backward 11 deg. above the 
centre-line of the neck and also slopes back 
11 deg. below the centre-line of the neck. 
The idea behind this was that the patient 
could be equally comfortable lying on the 
back or lying face down for postural drainage. 
This, however, did not work well in practice 
and, after about eight of these machines had 
been made and used in various hospitals, 
it was decided to change the head board 
angles. A new series, Mark II, was brought 
into production and the Mark I was discon- 
tinued. The new model is of all-metal 
construction and is shown in Fig. 12. The 
auxiliary pump and control box, with 


Fig. 11—First Coventry breathing machine, with pump 











Fig. 13—Mark II cabinet breathing 


inspiratory-expiratory valve and mask, is 
now a standard fitting. It will be seen that 
the head board slopes back 30 deg. above the 
neck centre-line, whereas below it is vertical. 
Admittedly this is not perfect, but it has been 
found by actual experience to be the best 
possible compromise. It gives maximum 
comfort and a feeling of freedom when the 
patient is lying on the back, which is the 
position most of the time. It is only moderately 
comfortable for the face-down position, but 
for several other reasons a patient cannot be 
comfortable for long in that position. A 
new foot-board has been fitted, adjustable 
in all directions to ensure the means for giving 
maximum support to the feet, now known to 
be so essential. 

When the machine is tilted for maximum 
head-down position the main pivot point has 
been located so that the patient’s head is still 
not too low for easy nursing attention. 

Fig. 12 shows the bed adjusting screws, 
controlled by handwheels below the front 
end of the cabinet. These are used to adjust 


Fig. 15—Mark II cabinet breathing machine" 


the height of the bed to ensure that the 
patient’s neck is comfortable in the sealing 
collar, and they can also be used to tilt the 
-bed sideways up to about 3in either way to 
ease the patient’s position as desired. The 
fully adjustable pillow support, the new 
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Fig. 14—Nuffield Both machine modified to take wrap-over collar 


pattern universal collar clamps, the mirror, 
and the reading platform can also be seen. 
The half collars are in position. 

Fig. 15 shows the “‘ wrap-over ” collar in 
use. This is a very comfortable all-purpose 
collar and is probably the best we have at 
present if tracheotomy has to be carried out. 
It is not new, having been described in an 
American publication about 1948, but so far 
as I have been able to ascertain, it did not 
find much favour, probably because the collar 
clamps on most American breathing machines 
do not allow it to,be used to maximum 
advantage. 

Fig. 15 shows how one of the modified 
Nuffield Both machines in a. Coventry 


Fig. 16—Diagram of new pump 


hospital has been further modified to permit 
the use of the “‘ wrap-over ’’ collar. Although 
the position with regard to neck” sealing 
collars has been much improved in the last 
few years, the problem of dealing with a 
tracheotomised patient in a cabinet respirator 
has not been completely solved. By the time 
this lecture is delivered I hope that we shall 
have a new half-collar which will meet all 
requirements. I proposed such a collar when 
I made the first “‘ split head ” modification, 
but, unfortunately, to make this collar 
involves the use of a fairly costly moulding. 
The Ministry of Health cannot or will not 


undertake expenditure of money for any- 
thing new and unknown to them until a 
sample has been submitted for inspection 
and trial. If, however, to make the sample, 
costly tools will be required it probably will 
not be made. It is very unlikely that any 
commercial undertaking will risk the cost of 


[Lepiain Expiration Inspiration — 
I1—— 13 ! 1s 
(a) (b) 
Fig. 17—Graphs of breathing patterns 


tooling for an experimental article for which 
there can be no reasonably certain future 
business, To get this particular collar made 
I shall have to persuade someone to make a 
donation to cover the cost of the mould and 
of the trial mouldings. 


THE Pump UNIT 


The general appearance of the pump unit 
can be seen in Fig. 11. It is of robust con- 
struction to enable it to stand up to the hard 
usage it will certainly get in hospital service, 


Fig. 18—Diaphragm valve for intermittent positive 
pressure 


and is designed to be quiet in operation, 
simple in use and maintenance, and as reliable 
as it is possible to make it. Under the 
heading “‘ How the Cabinet or Tank Breath- 
ing Machine Works” I mentioned that the 
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conventional pump unit, in which the bellows 
js operated by means of a crank and connect- 
ing rod, gives equal inspiration and expiration 

eriods. Most physicians would like a 
breathing pattern in which the inspiration/ 
expiration ratio is of the order of 1/1-5. 
Several ideas have been tried to achieve this. 


To 
Patient 





Expiration 
to Atmosphere 





Fig. 19—Diaphragm valve diagram 


In Britain eccentric gears between the final 
drive and the crank have been tried. In 
Germany, two cranks, phased to give a 
differential action, have been used on one 
machine ; and in America, it has been pro- 
posed that the crank and connecting rod 
should be discarded in favour of a cam- 
operated bellows. In my pump unit the 
desired result has been obtained by the use 
of a well-known very simple and efficient 
mechanism, Fig. 16. There is no connecting 


J 
| 





Fig. 20—Experimental intermittent positive-pressure 
apparatus 


rod in the usual sense ; the crankpin carries 
a bearing block which works into a pivoted 
crosshead, and by suitably fixing the position 
of the pivot in relation to the crank centre the 
differential action is obtained. Fig. 17 
shows breathing patterns obtained on the 
standard test unit (a) with crank and con- 
necting rod (b) with pivoted crosshead. 

A considerable number of the Mark II 
machines have been delivered to hospitals 
in Britain and abroad. Unfortunately, 
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Fig. 21—Positive/negative pressure machine 


many of them are already in use, but from 
reports received I am glad to say that the 
machines are giving general satisfaction. 


POSITIVE-PRESSURE BREATHING MACHINES 

Artificial respiration by intermittent posi- 
tive pressure, or by alternating positive and 
negative pressure, has been known for more 
than a century and a half, but there is no 
record of it having been used to any appre- 
ciable extent until 1952. In that year there 
was a very severe epidemic of poliomyelitis 
in Denmark and, in the absence of adequate 
breathing machines, Professor H. C. A. 
Lassen and his anesthetist colleagues devised 


a system of. intermittent positive-pressure 
ventilation. Cylinders containing a 50/50 
oxygen-nitrogen mixture were used with a 
closed circuit. Soda lime was used for 
carbon dioxide absorption and control was 
manual, carried out by relays of medical 
students. This system proved very costly 
indeed and it is not surprising that machines 
were soon devised to act as “artificial 
students.” In June, 1953, the “ Bang,” 
“ Aga,” and “‘ Engstrom” machines were 
being used in Denmark. 

At a meeting held in May, 1953, at the 
Ministry of Health, London, Dr. R. A. 
Beaver demonstrated a machine which he 





Fig. 22—Positive/negative pressure machine 
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Fig. 23—Positive/negative pressure machine 


had devised to act as an “ artificial student.” 
Later in the same year this machine, modified 
in accordance with suggestions made by the 
Ministry of Health Breathing Machines Com- 
mittee, was manufactured by the British 
Oxygen Company, Ltd., and called the 
** Beaver Mechanical Respirator, Mark I.” 
This machine had a fixed breathing rate, but 
could be obtained to give either fourteen or 
eighteen pulsations per minute. Two of 
these machines were supplied to Whitley 
Hospital, Coventry, and they were used to 
ventilate patients (with face mask) whenever 
it was necessary to open the cabinet machine 
for nursing or other purposes. Being fixed- 
tate machines, it was not possible to syn- 
chronise them with the cabinet breathing 
machine and it was found that some patients 
objected strongly to the change in breathing 
tate. It was this experience which gave rise 
to the design of the positive-pressure attach- 
ment for cabinet breathing machines. A very 
difficult problem in connection with inter- 
mittent positive-pressure respiration is the 
design of an efficient automatic inspiratory/ 
expiratory valve. The ideal valve should 
offer a very low air flow resistance on 
inspiration, not more than Scm water head, 
and still lower air flow resistance to expira- 
tion, not more than lcm water head. It 
should be absolutely reliable when passing 
air at approximately body temperature and 
with humidity at saturation point. It must 
not stick or fail when sticky secretions are 
present in the expired air, and it must be 
easy to take apart and reassemble, without 
the use of tools, for cleaning and sterilisation. 
I worked on this problem for a long time and 
designed and constructed at least a dozen 
valves, none of which could meet all the 
conditions listed. Eventually I had to com- 
promise, and by allowing air flow resistance 
on inspiration to be of the order of 5-10cm 
water head I was able to keep air flow resist- 
ance on expiration down to 3-Scm water 
head, with fairly reliable valve action. Anti- 
sticking can be helped by providing for 
some slight resistance on the intake side of 
the breathing machine pump, the resulting 
negative pressure in the pump helping to 
bias the valve toward the expiration position. 
Figs. 18 and 19 show this valve in its 
production form, and it will be seen that, 
allowing for the compromise as described, it 
meets all other requirements laid down for the 
ideal valve. A large number of these valves 
have been manufactured and supplied for 
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hospital use and have proved quite satis- 
factory for occasional use with the positive- 
pressure attachments for cabinet breathing 
machines and for the rocking bed. I am 
now convinced, however, that for continuous 
intermittent positive-pressure ventilation, 
mechanically operated valves for inspiration 
and expiration are not only desirable but 
absolutely essential. By the time my work 
on valves was completed medical interest in 
intermittent positive-pressure ventilation had 
greatly increased, and I then designed and 
constructed a prototype set of intermittent 
positive-pressure breathing equipment for 
use at Whitley Hospital, Coventry. This is 
shown in Fig. 20. The equipment was 
assembled on a special trolley and com- 
prised :— 

(1) The intermittent 
breathing machine. 

(2) The cable-operated 
piratory valve. 

(3) The humidifier, electrically heated and 
thermostatically controlled, for heating and 
humidifying the air delivered to the patient. 

The machine provided for five breathing 
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rates, 13, 16, 19, 22, and 25 per minute, as 
used on the cabinet breathing machine nd 
on the rocking bed. The inspiratory/ 
expiratory valve was entirely mechanical, 
cam-operated by means of a Bowden ‘ype 
cable. Positive control of the volume of air 
delivered to the patient was obtained by 
varying the stroke of the pump. A ded. 
weight safety valve, set to lift at 25cm water 
head, a pressure gauge calibrated in cejti- 
metres water head, and a controllable |-ak 
valve were also fitted. By means of a two. 
way tap, pressure could be read at the pup 
outlet or at a position between the inspirate ry 
expiratory valve and the tube leading into 
the trachea. 

The purpose of the controllable leak v.:ve 
was to provide for the patient’s comfori if 
the machine should be used with a fice 
mask. This equipment was operated {or 
some thousands of hours, partly on reseaich 
work and partly on actual patients. It g:ve 
very satisfactory service, and the experieiice 
gained with it was used in the design of ihe 
completely self-contained positive/negative, 
or intermittent positive-pressure, mechanical 
breathing machine which I shall now 
describe. 

This machine was designed to provide 
either positive/negative or intermittent posi- 
tive-pressure ventilation and to be reliable 
and efficient on either system. The con- 
struction is simple and robust and any person 
likely to use the machine can learn, from the 
instruction plate provided, all that is neces- 
sary for its efficient use and maintenance. 
Apart from the electric motor and its indi- 
cator light and switch, the machine is 
entirely mechanical. There is no inter- 
ference with radio or television. Fig. 21 
shows the production model, and it. will be 
seen that it is built as a unit complete in 
itself. It is mounted on castors and is 
arranged in two tiers—the upper part shown 
in Figs. 22 and 23 comprises the pumps, 
controls, driving motor, gearboxes, cam- 
operated mechanical valves controlling in- 
spiration and expiration, and the mechanism 
for manual operation in the event of an 
electrical failure ; the lower tier carries the 
humidifier, the negative pressure vessel and 
expiration water trap and the dry spiro- 
meter with a parking space provided for the 
emergency handle. In the event of electricity, 
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Fig. 24—Positive/negative pressure machine diagram 
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motor or gearbox failure this handle can be 
fitted to the splined shaft visible in the front 
of ‘he machine, and manual operation can 
be :n action in a matter of seconds. Four 
controls, all clearly marked, and with simple 
jocking arrangements, together with the 
compound pressure gauge, are mounted on 
top of the cabinet. They are (1) a lever which 
controls the stroke of the positive-pressure 
pump and so determines the volume of free 
air Or air-oxygen mixture delivered to the 
valve box ; (2) a lever which operates the 
dog clutch to permit of motor or manual 
operation; (3) a lever (on production 
models a wheel) which controls the variable- 
speed gearbox providing for breathing rates 
of 10-40 per minute ; this can be locked in 
any one of ten positions, but can also be set 
at any intermediate position if required ; 
(4) a circular knob controls the negative 
pressure which is provided by a separate 
pump. It is calibrated, * off,” “* minimum,” 
“maximum.” In the off position inter- 
mittent positive pressure only is supplied to 
the patient; negative pressure can 
adjusted for 0-15cm water head, and a dead- 
weight safety valve prevents any reduction of 
pressure beyond this range. The mechanical 
inspiratory/expiratory valve is built into the 
side of the cabinet ; there are two stainless 
steel poppet valves, working in a bronze 
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Fig. 25—Positive/negative pressure and intermittent 
positive-pressure breathing patterns 


valve box, both inlet (inspiration) and 
exhaust (expiration) valves are operated by 
cams mounted on the pump driving shaft. 
The breathing pattern provided is inspiration 
120 deg. and expiration 240 deg. As the 
period of the positive-pressure pump is 
180 deg. it follows that pressure is built up 
in the compression space of the pump, the 
humidifier and the connecting pipes before 
the inspiratory valve opens ; this helps to 
overcome the inertia of the considerable 
volume of air in these dead spaces and 
ensures efficient “ filling ” of the lungs in the 
comparatively short time the inspiration 
valve is open. The dry spirometer can be left 
in circuit for continuous reading even when 
intermittent positive-pressure only is in use, 
provided always that under this condition 
the negative pressure control must be set to 
overcome the slight resistance to expiration 
caused by the spirometer. The prototype 
machine which I completed early in 1955 was 
tested for some thousands of hours, first on 
the “‘ standard test unit ” and later on actual 
patients. Fig. 24 shows the principle of the 
machine and Fig. 25 shows (1) breathing 
pattern, positive/negative. pressure ventila- 
tion; (2) breathing pattern, intermittent 
positive-pressure ventilation. At the time of 
writing (July, 1956) this machine is in 
production and seventeen have been 


delivered, some to the Ministry of Health 
and others to various hospitals in Britain 
and abroad. 

Several of the production machines have 
completed upwards of 1000 hours each, 
working on patients under normal hospital 
conditions. 
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Tooth Gearing and Research 


S. A. COULING 


At a meeting of the British Gear Manufacturers Association in London on Novem- 

ber 13, the paper, reprinted almost in full below, was presented. Amongst other 

matters the author suggests the setting up of a national representative body for gear 

research, He illustrates the need for research in design, production, metrology and 
lubrication. 


RR BEARCH may be roughly divided into two 
main groups, first, that which is concerned 
with the fundamentals of the problem, represented 
by pure science and, second, that which may be 
more properly called development, or applied 
research. Fundamental research must be under- 
taken by the scientist and this work should 
precede practical development. However, very 
often the latter by sheer necessity comes ‘first 
the practical engineer inventing mec 
based upon the vague scientific knowledge 
available at the time of the invention. Tootk 
gearing is a typical case in point, since the laws 
influencing friction, one of the fundamental 
sciences of gearing, have not yet been com- 
pletely solved. Two papers on gear failure, 
presented this year before the Institute of Marine 
Engineers, bear witness to this fact,* The 
primary objects of this article are to bring 
certain knowledge to the notice of those respons- 
ible for the gear industry, and to stimulate 
interest in gearing research, with a view to 
remedying some of the present defects in our 
corporate body. 


HIsTORY 


It is not very much more than 100 years since 
science became part of the curriculum of the 
Universities and took its place with art and the 
classics as being worthy of study. Further, up 
to 1939, practically all mechanieal research 
associated with tooth gearing of a fundamental 
nature was undertaken by the Universities. 
Since 1945 two well-known research establish- 
ments have been set up, concerned particularly 
with tooth gearing as applied to marine pro- 
pulsion ; the Admiralty Vickers Gearing 
Research Association and the Parsons and Marine 
Engineering Turbine Research and Development 
Association. Neither of these two organisations 
is obligated to pass on to gear industry generally 
the results of their research. Another, more 
national, organisation undertaking gear research 
is the Mechanical Engineering Research Labora- 
tory, but often the facilities for research and 
their findings are only available to our national 
fighting services. Fortunately for industry, 
certain large companies are undertaking research 
work in both of the above two categories, but 
the information in their hands may, or may not, 
be made immediately available to industry and, 
if at all, only after the passage of much time. 

In addition to the above, and quite independent 
of them, there exists in this country a British 
Standards Institution responsible for issuing 
specifications intended to control the quality of 
gear production and the performance of gear 
units. It must be recorded that representatives 
from all the above organisations are members 
of the B.S.I. However, it is one thing to insist 
on working to a specification but quite another 
to make the knowledge available to industry as 
to how to meet these required standards. 

A BS.I. Committee has been considering 
revision of B.S.S. 436 and 721 for two or three 
years. The fact of the need for revision admits 
of advance in knowledge in the design and 
production of the gear covered since the original 
issue by the specification. The time taken to 
revise, which should have been a simple task, 
reflects the amount of time necessary to consider 
recent research disclosures, lack of complete 
knowledge and the need for still further research. 

The possibility of setting up a national repre- 
sentative body, exclusively concerned with gear 
research, is offered for members’ consideration. 
The body should consist of representatives from 
the existing organisations reinforced by repre- 
sentation from the B.G.M.A. Each representa- 
tive must have full authority to present the 
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position with regard to the research associated 
with the organisation he represents, and also 
have authority to organise further work on a 
systematic scale, in order to arrive at the solution 
of outstanding problems of gear tooth applica- 
tions. 


FUNDAMENTAL RESEARCH 


Friction loosely defines the science concerned 
with the fundamental problems associated 
with tooth gearing. Involved and embraced 
by friction are several branches of science : 
physics, metallurgy, chemistry and mathematics, 
so that, to attack the problem of tooth friction, 
a team of scientists is necessary. One method of 
studying friction, as applied to tooth gearing, is 
through the medium of two rotating discs 
mounted in a special machine. The disc testing 
machine has been made to simulate, as far as 
possible, tooth gearing action. Two gear wheels 
in mesh, at the point of contact, roll and slide 
over one another simultaneously, except at the 
common pitch-point where rolling only occurs. 
It is possible to arrange discs with osculating 
surfaces from pure rolling engagement to combine 
the rolling and sliding conditions equivalent to 
those of teeth in operation. Much can be 
achieved by a systematic set of test runs, with 
the object of aiding the gear design engineer in 
the selecting of the best mating steels for both 
the driver and the driven gears. Further, the 
disc testing machine provides an excellent means 
of testing the values of various lubricating oils. 

From very many tests results examined, it 
becomes at once apparent that given certain 
combinations of metal and of lubricants, 
the discs can maintain satisfactory loads, many 
times in excess of present gear practice. What 
industry must do is to discover the reason for 
gear failure for similarly loaded conditions to 
those used with successful disc tests. It is not 
clear why gear teeth in service are only suitable 
for comparatively light loads and research is 
needed to discover the reasons. The disc 
machine can also be usefully applied to the prob- 
lem of gear teeth pitting and scuffing. 

As an example for the need of research, in 
Appendix I are given simple formule used 
until recently to obtain the maximum bending 
and wear stress in the gear combination and in 
contrast, a recent formula suggested in the 
United States to cover the same requirements. 
The American suggestion is a brave attempt to 
consider the complete total effects influencing 
the performance of tooth gearing. Detail study 
of factor Ky discloses how much research still 
needs to be done before the true values can be 
given to these effects. 


APPLIED RESEARCH 

Associated with applied research are design, 
production by machine tools, metrology and, 
in addition, tests of gearboxes under full power 
loaded conditions. 

Design.—It has been said, with a certain 
amount of truth, that the design of gear drives is 
simple ; the problem of successful application 
lies more properly in production. Apart from 
design, the secret of success lies in the ability to 
control machine tool motion in order to manu- 
facture gear wheel teeth to very fine limits of 
accuracy in every detail. Attempts have often 
been made in design details to allow for in- 
accuracies both of manufacture and arising 
from the application, but these attempts are merely 
palliatives and no proper solution. Although 
design is simple, there are in fact quite a variety 
of designs of pinion and wheel details that would 

achieve power transmissions. Recently 
I have been able to study three different pinion 
and wheel arrangements as applied to cement ball 
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mill drives to transmit 1200 h.p. with 750/20 
r.p.m. speed reduction. This point is made 
merely to illustrate that the designer can, and 
does, influence to a certain extent the final results, 
whereas some thirty years ago machine tool 
motions were sufficiently unpredictable to pro- 
duce inaccurate gear wheels and to overcome the 
influence of gear design details. 

A particular case in point and one often 
quoted is the application of gear drives to high- 
speed steam turbines for ship propulsion and 
turbo auxiliaries. Both Sir Charles Parsons and 
De Laval had to consider the machining of gear 
wheels before a successful drive was achieved 
with high-speed turbines. Sir Charles Parsons 
invented and developed by research his patent 
creep mechanism. This device aimed at 
scrambling indexing errors present in the gear 
cutting machines in such a fashion as to prevent 
meshing teeth, when on load, producing a 
musical note. 

Production.—An oscillograph was produced 
from a set of gears under load and pro- 
duced on a gear cutting machine manufactured 
forty to fifty years ago. It illustrated the original 
difficulties experienced by Sir Charles Parsons. 
When the gear teeth were driving under load 
they emitted a musical note directly related to 
the number of teeth in the worm wheel of the 
cutting machine and quite independent of the 
number of teeth in the pinion and wheel com- 
bination. Most English marine gear manu- 
facturers accepted the Parsons solution to the 
noise problem. In the United States and on the 
Continent different lines of approach were made 
for producing high-speed gearing and- without 
using the patented English creep mechanism. 

The author arrived at a solution to this problem 
taking into consideration geometry and acoustics 
and by increasing the number of teeth in the 
worm wheel of the gear cutting machine, finally 
arriving at a number of teeth eight times that 
of the machine as originally purchased. All 
gear cutting machine tools for producing high- 
speed power drives are manufactured on this 
multi-tooth worm wheel principle and without 
the creep mechanism. An oscillograph from 
a modern gear set would illustrate the move- 
ment of noise source away from the machine 
tool mechanism, directly to the teeth of the gear 
set. The frequency of note is now dependent 
upon the tooth contacts per second and it is 
interesting to observe that the quantity of noise 
has been so reduced as to make a set under 
normal circumstances practically noiseless. Out- 
side the United Kingdom post-cutting processes, 
such as grinding and shaving, have been developed 
with success and increasing use is now being 
made in this country of both these machining 
operations. 

It would be incorrect to suggest that research 
on machine tool motions can cease; to the 
author’s knowledge quite new ideas of electronic 
control of table rotations and movement of tool 
slides are being tried out. There are still a few 
problems facing the designers of gear cutting 
mechanisms, all of which can be solved by applied 
research. 


METROLOGY 


Someone has said “to measure is to know,” 
and it is a fact that no worthwhile progress was 
made in gear production until measuring tech- 
niques of gear elements had been made available. 
The science of metrology has been applied to the 
machine tool as well as to the product, and it is 
hardly conceivable that the production will be 
better than the machine tool that would 
produce it. 

A recently developed measuring device is that 
which makes use of a “ master” gear and uses a 
“Talymin” recording set to produce a graphed 
chart (all in one) of pitch, form and eccentric 
errors. This check in a simplified form was first 
introduced by Parkinson and is sometimes called a 
composite error check. It is the author’s opinion 
that this system of checking will be further 
developed and increasing use will be made of it, 
since it provides a ready day-to-day check of 
quality production. A further advantage of this 
kind of check is that it is automatic and it 
requires a minimum amount of labour to apply 
and interpret. 

A paper entitled “Gear Measuring,” by Dr. 
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C. Timms, of the Mechanical Engineer- 
ing Research Laboratory, was delivered to 
the B.G.M.A. in the autumn of 1954. It 
described the advance in measuring technique 
which was then available, to industry, and it is 
the present author’s experience that the scientists’ 
responsibility for developing measuring instru- 
ments can, and will, contribute to the gear 
problem as soon as our requirements are properly 
placed before them. 


LUBRICATION 


Another link in the successful application of 
gear drives is the research being carried out in 
the lubrication field. While the suppliers of oil 
have their own research establishments, they 
are primarily concerned with blends of oil to 
satisfy industry, and they are not responsible 
for conducting experiments with gear pinions 
and wheels with the idea of gear research. Gear 
engineers are looking for a lubricant which will 
accelerate the running-in of gears to remove 
asperities of tooling and produce a work- 
hardened surface in the minimum of time without 
changing the oil. What is wanted is a running-in 
medium to evaporate or disappear, so that the 
running-in of the gears can take place in situ 
without having to have a special running-in oil 
and the time to do it. 


GENERAL 

So far, only problems common to most kinds 
of gear wheels have been mentioned. It is realised 
that an enormous variety of gear wheels is used 
by industry from the smallest, used in watch 
manufacture to the largest, used in ocean-going 
vessels. Further, in the watch, it may be neces- 
sary to have a speed increase of as much as 4000 
to 1 and the whole mechanism may have to be 
halted several times a second. These require- 
ments constitute problems of themselves, but 
the experienced manufacturer of one type of 
gear can be useful to the manufacturer of another. 
Mention can be made of worms and worm wheels, 
bevels and _ hypoids. 
Every one of these gear 
re presentatives have 
research problems which 
are peculiar to them, as 
well as the problems 
common with all tooth 
transmission mech- 
anisms 

The gear engineer 
engaged in development 
research cannot dismiss 
from his consideration 
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APPENDIX = I 
GRAPHS OF PROFILE’ ERROR 


A co-ordinate stage stylus sensing method of 
measuring the tooth profile errors of large. 
diameter gears, in either the transverse or normal 
sections, has been developed, whereby any errors 
present can be obtained accurately to 10~p, 
The profile errors measured normally to the 
theoretical tooth flank are shown on a graph as 
deviations from the straight line representing 
the theoretical profile (Fig. 1). This method of 
measurement was first used to find the profile 
error of a 54}in P.C.D., 4 D.P., spur gear ring, 
which had been hobbed by a large lead angle 
hob of involute helicoid form, and nominally 
to B.S.S. 436 with the tip relief. The resulting 
flank profiles are shown (Fig. 1), and it is evident 
that a rather excessive tip relief commences below 
the pitch line. ‘In view of these results it was 
thought that the hob did not conform to its 
(hob) specifications, and was therefore con- 
sidered unsuitable. A new special hob was 
ordered, incorporating no relief other than a 
small tip and root radius, our own standard 
practice. Two blanks were then cut to the same 
particulars as the original gear ring, using the 
new hob. In one case, the hob mounting errors 
were 3inx 10~‘in and Sin x 10~in, 180 deg. out 
of phase, and in the other the errors were 
linx 10~in at either end of the arbor, and in 
phase. Both sets of flanks were measured 
(Fig. 2). In the former (Fig. 2) the maximum 
profile error was 4inx10~‘in, discounting the 
tip deviation, and in the latter (Fig. 3) it was 
2-S5inx 10~in. It is therefore evident that the 
maximum profile errors differ by approximately 
half, due presumably to the difference in hob 
setting. It will be also noticed that the profile 
errors in both cases follow the same general 
form. This is seen in the leading flanks of the 
two cases where a definite similarity is evident 
in the shape of the graphs. It illustrates the 
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supporting shafts and 05 
their associated bearings; 
here, again, there are so 
many speeds and loads 
to consider, and without 
knowledge of the hydro- 
dynamics of film forma- 
tion, the most economical 
design of length/dia- 
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meter ratio cannot be 0-0010 + 
achieved. 

With regard to effici- 0-015 F 
ent running of the 0-0020 L 


machinery, very poor or 
good methods are used 
of introducing the oil, 
through the oil ways to 
the bearings. The problems facing the gear 
designer are, what kind of bearing to use in any 
particular case ? Even in the selection of the 
ball and roller bearing, there are several possibili- 
ties. It is not sure, however, that these numer-. 
ous possibilities help in the solution since of the 
variety offered one only might prove satisfactory. 

It is hoped that enough has been written to 
illustrate that the research workers, both the 
scientist and the engineer, need to get together 
and plan systematic research to cheapen and 
improve quality production. Quoting, Sir Edward 
Appleton “believes that the partnership of science 
and engineering is one of the most vital associ- 
ations in our economic life to-day.” 

The author would thank his directors for 
permission to present this article and would 
like to record his indebtedness to the A.E.I. 
and B.T.H. Company’s research staff for their 
help in his gear problem and for their inspiration 
from which this article sprang. 
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Fig. 1—Transverse profile errors on a 4 D.P., 52:5 P.C.D. spur gear ring hob, 
B.S. Grade A, tip relief No. 436 B.S.S. 


importance of extremely accurate hob settings 
necessary to obtain accurate gear profiles. 


THe Errects OF Hosp ForM ON GEAR TOOTH 
PROFILES 


A method of analysis has been developed 
whereby, knowing the form of hob to be used, the 
resultant gear tooth profile co-ordinates can be 
calculated. The final equations of the analysis 
are given in Appendix II, but are too complex 
to be discussed here, but some examples of the 
profile errors produced by various hobs are 
shown (Fig. 4). It has been proved that the 
involute helicoid hob is the:only hob which is 
theoretically capable of producing a perfect 
involute helicoid gear. Hobs ground: straight- 
sided in the normal and axial sections. produce 
a. transverse tooth form which is convex. with 
respect to the theoretical involute. _The theo- 
retical profile errors of a 48in P.C.D., 4. D.P., 
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30 deg. helix gear wheel are given (Fig. 4) when 
generated by a 14 deg. lead angle hob, first, with 
an axially straight hob and, secondly, with a 
normally straight hob. The profile error is 
plotted against the gear tooth polar radius. The 
theoretical profile errors produced by a hob 
ground straight-sided in the axial section, the 
profile errors produced by a B.S.S. relieved hob 
and the profile errors produced by a normally 
straight 14 deg. lead hob are given (Fig. 4). The 
axially straight hob has a theoretical tip and root 
relief of 2in and 2-5in x 10-in measured normally 
to the theoretical involute, whereas those of the 
normally straight hob are 2in and 3in x 10~in. 
The profile errors of the same gear hobbed by a 
2 deg. lead hob are also given (Fig. 5). In the 
axially straight hob the tip and root reliefs are 
4in and 5-5inx10~in, those of the normally 
straight hobbed gear are 5-5in and 6-5in x 10“in. 
It is evident that a small increase in hob lead 
angle can in the case of axially and normally 
straight-sided hobs produce a relatively large 
increase in tip and root relief. It is thought that, 
in practically all cases of helical: gear teeth, a 
normally or axially straight hob should be used, 
in order to generate a purely geometric form of 
tip and root relief of the order of tenths of a 
thousandth of an inch. 

The arguments for the introduction of the 
type of geometric relief are : 

(1) Helical gears require an extremely small 
amount of tip relief. 

(2) It is very difficult to introduce such a small 
relief smoothly into an involute helicoid hob, by 
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Fig. 2—Traverse profile errors of a4 D.P., 52:5 P.C.D. spur gear 

ring. Hob eccentricity 0-0003in and 0:0005in, out of phase 


(3) This relief can be introduced simply, 
accurately and smoothly by specifying a normally 
or axially straight hob with a fillet root profile 
to cut a tip chamfer only. 


APPENDIX II 


FORMULAE GOVERNING RELATIONSHIP BETWEEN Hos 
FORM AND THE TRANSVERSE PROFILE ERRORS OF THE 
GeEAR HOoOBBED 


The gear tooth profile error e occurs at a gear tooth 
polar radius P, such that 


— 
= — SE Alar +y0t—Ro cost) 
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P= Ril +(tan p +6)*]3 (2) 


The values )z, Ro, /, x7, yr, 94 and 8 being obtained 
from the following equations. 
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Fig. 3—Traverse profile errors of a 4 D.P., 52:5 P.C.D. spur gear ring. 
Hob eccentricity 0-0001in 
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Rp sin) cos} @) 
Ry=Pitch circle radius of gear produced. 
=Base circle radius of gear produced. 
y=Transverse pressure angle of the gear 
(circular plane). 
o=Pitch helix angle of gear. 
D=Diametrical pitch. 
R,=Hob pitch circle radius. 
l= Hob pitch lead angle. 
S=No. of hob starts. 
ta~Hob transverse pressure angle (circular 


plane). 
74=Angle specifying hob grinding section. 
For an axially straight hob y=0. 
For a normally straight hob y=—/ 
(this is only true in the case of normally 
straight hobs where both flanks of the 
hob tooth are generated independently). 


The method of using these formulz to produce a 
graph of theoretical transverse profile error against 
tooth polar radius is given below. 


(1) Suitable values for R, and / are calculated from 
equation (4), and })q is calculated from equation (3). 

_ (2) Various values for « are substituted into equa- 
tions (5) and (6), giving pairs of values of x and y7, 
which, in turn, give corresponding values of 6y 
from equation (7). From equation (8) and the 
values of 6 the values of 6 are then calculated. 

(3) These figures are then substituted into equations 
(1) and (2) to give several values of « and P, which 
can then be graphed. 


APPENDIX III 
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Fig. 4—Profile erors of a 4 D.P. 48in P.C.D. gear with a .30 deg. helix, 
when generated by a hob of 14 deg. pitch lead angle. . 











Fig. 5—Profile errors of a 4. D.P., 48in P.C.D. gear with a 30 deg. 
when generated by a kab of 2 deg. ploch load emai” — 
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until recently, with a modern formula suggested in 
the U.S.A. 
Older Formula : 
Maximum safe tangential load at pitch circle 
(bending) is : 
w="4™ (Lewis, 1893) 
S=Allowable stress for material at a given 


velocity. 
A=Width of face in inches. 


Y=Outline function (depending upon number 
of teeth in wheel and pressure angle of 
teeth). 

P=Diametral pitch of gear. 


7 __600 - \\ (Logue, 
Safe load (wear) W.= csa(s ) 1910). 


1 
C= Hertz a 


RR, 
S=Safe crushing load. 
A=Face width in inches. 
V=Pitch line speed in feet per minute. 
}invotute at P.C. 


R,=Pinion radius 
R,= Wheel radius 
Modern Suggestion : 
Maximum bending stress 
Ss Wik, Pa KsKmt 
a eae ae 
+ A.G.M.A. publication 229.03 (1956) 
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W,=Transmitted tangential load. 
rs pmenee. 
= Dynamic function. 
P4=Diametral pitch. 
F= Face width. 
K,= Size factor. 
Km= Load distribution. 
J=Geometric factors= nm Cos 
Y=Form factor taken at most critical position 
of loading. 
= Helix angle of teeth. 
Ks=Stress correction factor which depends on : 
(1) Effective stress concentration. 
(2) Location of load. 
(3) Plasticity effects. 
(4) Residual stress effects. 
(5) Material composition effects. 
(6) Surface finish. 
(a) Gear production finish. 
(6) Resulting from service. 
(7) Hertz stress effects. 
(8) Size effect. 
(9) End of tooth effects. 


my= Load sharing factor, composed of : 
(1) Profile contact ratio. 
(2) Face contact ratio. 
(3) Crowning effect. 
(4) Strengthening effect of unloaded ends. 


Post-War Development in the Coal- 
Mining Industry 


By A. YOUNG, H. A. LONGDEN AND B. L. METCALF* 


Here we abstract from a paper presented at the Institution of Civil Engineers on 
December 18. In the full paper, the main technical developments which have taken 
place in the constructional sphere in British coal mining since 1945 are described, 
and the history of the preceding years, as it bears on the post-war situation, is 
explained. The following abstract is limited to a brief statement on the ‘‘ National 
Plan for Coal,’ and an account of trends in underground development works. 


HE “ National Plan for Coal ’ was published 

in 1950. Briefly, it envisaged the investment 
of £635 million between 1950 and 1965 and was 
related to an estimated demand for 240 million 
tons of coal in the years 1961/65. It proposed 
the construction of twenty-two new collieries 
and fifty-three surface mines, together with the 
major reconstruction of sixty-seven existing 
collieries and the minor reconstruction of 192 
others. It will be seen that the reconstruction 
of existing collieries forms a major part of the 
plan. About 100 collieries were to be combined 
with other collieries to concentrate winding and 
coal-cleaning operations as one unit. About 
300 small collieries with a total output of less 
than 50 million tons a year were scheduled to be 
closed down. Be : 

By the end of 1955, £323 million of capital 
had been spent on schemes at collieries. This 
expenditure fell into two main sections: £128 
million being spent on 179 major schemes each 
scheduled to cost more than £250,000 on com- 
pletion ; and £195 million on a large number of 
minor schemes and routine plant replacements 
throughout the industry, including those at 
collieries at which major schemes were being 
carried out. 

Of the 179 major schemes costing more than 
£250,000, fourteen were new collieries, four were 
reopened collieries, twelve were new surface 
mines and the remainder were reconstruction 
schemes for existing collieries and separate coal- 
preparation plants. Of the £128 million spent, 
however, it should be noted that all but 
£11,500,000 is still ,é the “ —_ only _ 
colliery reopenings, five new ace mines, an 
thirteen reconstruction schemes having been 
completed. ; ; 

The National Plan was of necessity flexible ; 
in 1955 a full-scale review was carried out. 
The Revised Plan which was published in April, 
ma 2 Young is Chief Gwi Engineer, National Coal Board. 
Metcalf i Chief Engineer, N.C.B. ' 





1956, envisaged the further expenditure of about 
£800 million in the period 1955/65 on collieries 
and associated activities, of which about two- 
thirds would be absorbed by major schemes 
each costing more than £250,000. It provided 
for an estimated output of 228 million tons a 
rod by 1960, and 240 million tons a year by 


SHAFT SINKING 


The construction of the two shafts necessary 
at every mine, together with the level or near- 
level tunnels at two or more horizons, are the 
first essentials in the process of gaining access 
to the coal seams which it is intended to work. 
The formations through which the shafts have 
to be sunk are ascertained from the boring 
information, but inevitably some unforeseen 
factors arise during the course of the work. 
Modern techniques, however, have contributed 
immensely to the overcoming of such problems 
and, apart from the delays necessarily incurred, 
there are few problems which do not lend them- 
selves to one solution or another. 

At this stage some mention should, perhaps, 
be made about what is termed the “ shaft pillar,” 
because it has some bearing on underground 
constructions. This pillar is a zone within which 
coal is sterilised to ensure permanent support 
for the shafts and the pithead ‘installations, All 
constructions within the zone must be made 
without permitting any significant disturbance 
of the strata which might otherwise lead to 
further movement affecting the shaft. The 
zone extends from the perimeter line, of an 
area on the surface which is considered necessary 
to accommodate all the surface works, at an 
angle of between 30 deg. and 45 deg. to the 
vertical, according to the type of strata, down- 
wards to the deepest seam which will be worked. 
Even with a moderately deep pit the amount of 
coal sterilised within the pillar can amount to 
5,000,000 tons in the several seams and it is, 
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therefore, important, particularly with very 
deep seams, to reduce the perimeter area to the 
minimum possible. 

All construetions within the shaft pillar are 
looked upon as more or less permanent con- 
structions in contrast to those external to the 
pillar where movements caused by mining 
operations make it impracticable to construct 
permanent works. It should perhaps be men- 
tioned here that the practice with regard to shaft 
pillars in Britain is somewhat different from te 
practice on the Continent, where the cc. 
measures are in many cases overlain by consider- 
able depths of waterlogged drift materials, 
which are very sensitive to the effects of adjacent 
mining operations. As a result of these difficult 
conditions it is invariably necessary to take 
special precautions in regard to the structural 
design of the shafts to resist distortion by move- 
ment of the loose material. 

The trends in shaft construction to-day are : 

(a) The adoption of mechanical mucking in 
the shaft. 

(6) The increased use of the freezing process 
for sinking through heavily watered strata. 

(c) The normal use of concrete in place of 
brick and cast iron for lining. 

The normal procedure of sinking a shaft is 
to excavate and subsequently line with concrete 
in heights of between SOft and 100ft, the lining 
being secured to the side by an undercut at the 
bottom of each stage. The practice in Britain so 
far has been to sink and then line in consecutive 
operations, although these operations have been 
successfully carried out simultaneously elsewhere. 
In contrast to many deep excavations employed 
on civil engineering constructions, the whole of 
the shaft area is kept clear of any struts, which 
would otherwise interfere with the sinking 
scaffold suspended from winches at the surface. 
Sinking operations are necessarily a slow process, 
owing to the restricted area of working, and are 
obviously a bottleneck in the development of a 
new mine. Because of this, consideration is 
continually being given to the adoption of any 
methods which would speed up the rate of 
sinking. Double-drum winders or two separate 
winders are now being used at many sinkings 
to accelerate the winding of dirt which is par- 
ticularly important at the greater depths, and 
mechanical mucking is being adopted in the shaft 
bottom. 

Twenty-nine sinkings are in progress at 
present ; in most of them the shafts will be 24ft 
diameter. Single-drum winding is being employed 
on twenty and double-drum on nine, whilst hand 
mucking is in use at eighteen and mechanical 
mucking at eleven of these sinkings. The average 
highest rate of sinking (including lining) taken 
over the whole country has been 32 yards per 
month. Individual highest rates of sinking range 
from 23 to 80 yards per month. In all these 
sinkings, eighteen shifts per week are being 
worked and the lining is being constructed as a 
separate operation while mucking is suspended. 
The circumstances are, of course, very different 
as between some shafts and others, but after due 
allowance has been made for this, the records 
indicate that mechanical mucking and double 
winding make a substantial contribution to 
speed of sinking. 

On all but one of the eleven shafts in which 
mechanical mucking is being used, mucking 
is carried out by a cactus grab worked from a 
wall unit attached to the previously constructed 
lining. The one exception is operated from the 
suspended scaffold similar to the practice being 
adopted in South Africa and Germany. 

The equipment comprises a power-operated 
cactus grab carried on a frame attached to the 
sinking scaffold. The grab is operated by means 
of a double-acting compressed air cylinder con- 
trolled from the bottom of the shaft. The lifting, 
raising, and positioning of the grab on the shaft 
bottom is controlled by an operator in a cabin 
slung from the hoist frame. The hoist frame 
runs on rails above and below the scaffold and 
can be rotated about the axis of the shaft to any 
position required, while the radial position of 


the grab is controlled by varying the length of 


the two sets of suspension ropes on which it 
is carried. All the operations of this equipment 
are powered by compressed air.t 


+ See Tue Enoineer, November 18, 1955, page 726. 
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During sinking operations the scaffold to 
which the grab is attached is secured on retract- 
able joists wedged into the pockets which are 
constructed in the lining to receive the ends of 
the buntons (i.e. the cross members) used to 
support the shaft guides. 

The scaffold is carried on four ropes from 
winches on the surface, the two outer of which 
are attached by bull chains to the scaffold, while 
the two inner are attached by a hydraulic device 
which ensures that the known minimum load is 
taken by these inner ropes. A satisfactory 
tension of all the scaffold ropes is essential, for 
they serve as guides for raising and lowering the 
hoppits. During firing operations the scaffold 
and grab equipment is wound up the shaft to a 
convenient height by means of the surface 
winches in the normal way. 

This equipment appears to have the advantage 
of greater mobility over the wall unit and 
although experience with it is only in the initial 
stages, it holds out promise of speedier mucking 
operations. 

Further increase in the speed of shaft sinking 
may be looked for in two directions. Under the 
present practice of sinking and lining in con- 
secutive operations it will be necessary to speed 
up each of these operations by even more efficient 
mucking, by correspondingly greater winding 
capacity, and by speeding up the lining opera- 
tion. Having done so, the unproductive period 
of the change-over from sinking to lining still 
remains. To overcome this discontinuity of 
working it may be necessary to reconsider the 
practicability of carrying out mucking and lining 
operations simultaneously, having due regard to 
statutory regulations and considerations of 
safety. 

Construction in and through water-bearing 
strata is one of the mining engineer’s major 
problems in the matter of shaft sinking. Whilst 
this problem gives rise to many and varied 
difficulties in different types of strata, it is 
possible to deal with these difficulties by means 
of one or other of the accepted techniques, 
although sometimes at considerable cost and 
expenditure of time. It stifl remains to decide 
initially which method will be the most suitable 
and economical for the anticipated conditions. 

The cementation process, which is well known 
to civil engineers, is used extensively in shaft 
sinking for dealing with water where the strata 
conditions are suitable. The process is neces- 
sarily slow, but it is particularly applicable for 
dealing with water-bearing strata as and when 
they are encountered during the course of sinking. 
Instances have been known, however, where it 
was found necessary to drain off the water trapped 
in a particular stratum before an effective seal 
could be made. An advantage of the cementation 
process is that the effective sealing of the fissures 
in the strata around the shaft ensures that the 

“make” of water will not be excessive if the 
shaft lining should subsequently be damaged by 
movement. 

The freezing process is now extensively used 
for sinking shafts in locations where there is a 
thick overlay of waterlogged drift material or 
in certain heavily watered sandstones, where the 
cementation process is not readily applicable. 
The process is not new, having been used on the 
Continent as early as 1885 to complete the sinking 
of a shaft in Belgium, but it was not until the 
present century that the process became more 
widely used. 

The principle in the process is to form a pillar 
of frozen strata penetrating sufficiently far into 
a dry underlying strata to allow a shaft to be 
sunk within it and be sealed off effectively within 
the dry strata. 

A circle of boreholes is put down with linings 
around the shaft. Brine is cooled to a tempera- 
ture of about 4 deg. Fah. by ammonia refrigerat- 
ing plant ; it is then circulated in the boreholes 
through a pipe extending the full depth within 
the borehole and returned to the heat exchanger 
via the borehole itself on a closed circuit. The 
ice wall is gradually built up outwards from the 
boreholes, joins up between boreholes, and 
extends outwards and inwards to the centre of 
It is usual to sink a bore in the centre 
of the shaft with a perforated lining which will 
allow the excess water arising from expansion 


t See THe ENGINEER, September 23, 1949, page 355. 
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from freezing to escape to the surface ; the same 
means serves to indicate when the ice wall has 
reached the centre. The process of freezing is 
accompanied by a certain amount of heave at 
the surface uiring special precautions in 
the erection of the headgear and adjacent build- 
ings. After the shaft has been sunk within the 
frozen area and lined, the surrounding ground 
is unfrozen by the reverse process of circulating 
tepid water instead of brine before further sinking 
proceeds. In this way the construction is con- 
firmed before further operations are embarked 
upon. 

The heave referred to in the preceding para- 
graph affects any surface structures founded in 
the vicinity of the shaft and it is therefore usual 
to defer the erection of the foundations of the 
permanent works until unfreezing has been 
completed and the ground has settled again. 
Where, however, it is expedient to construct 
such foundations in advance of, or during 
freezing, allowance must be made for such 
subsequent adjustment of the finished levels as 
may be judged necessary. 

Where pile foundations are necessary on a 
site where the freezing process is being used, a 
further problem arises, namely, the effect of 
piling operations during the time the ice wall has 
to be maintained. If the piling has to be carried 
out during the freezing period within a certain 
distance of the shaft the type of piling adopted 
must be such as will not disturb the ground to 
an extent that will damage the freezing tubes or 
break the ice wall. The same considerations, 
of course, apply to piling operations in. the 
immediate vicinity of a completed shaft with a 
view to avoiding any damage to the actual shaft 
lining. In both cases the choice of piling lies 
between one or other of the several types of bored 
pile. 

At Lea Hall Colliery in Staffordshire, now 
under construction, the freezing was carried 
out to a depth of about 700ft on both shafts. 
The time required for freezing was about four 
months, whilst the unfreezing took slightly less. 

Up to the present time the freezing process 
has been carried out between the surface and 
some predetermined underground level. There 
are proposals, however, to use it locally at a 
certain depth in a shaft now being sunk in 
Durham, to cope with a bed of running sand 
which is known to exist. In this case, the shaft 
will be belled out immediately above the depth 
in question to provide space in which the bore- 
holes can be sunk, but the refrigerating equipment 
will be at the surface and the brine will be circu- 
lated to the boreholes by pipes within the com- 
pleted part of the shaft. 

An important point which must not be over- 
looked with the freezing process wherever it is 
employed, is the necessity for plugging the 
freezing holes effectively after they have served 
their purpose. Cases have been known where 
this operation has not been effectively carried 
out and where the consequences have been 
extremely serious. These freezing holes must 
penetrate into the impervious strata underlying 
the heavily watered deposits so that an effectively 
sealed ice wall can be formed for excavation 
purposes in the first instance, and an equally 
effective permanent watertight seal can be made 
between the shaft lining and the impervious 
mass. The shaft lining is, of course, designed to 
withstand the prevailing water pressure within 
the depth of the water-bearing strata, after which 
it may only continue deeper as a comparatively 
thin wall incapable of taking any significant 
water pressure. Any build-up of water pressure 
against this further lining must therefore be 
avoided at all costs. The sealing of the freezing 
holes is a major factor in this issue because of 
the ever-present possibility of disturbance and 
fissuring of the otherwise impervious strata. 


SHAFT LINING 


Concrete is now normally used for lining shafts 
instead of brickwork or cast iron segments. 
It is considered to be more economical than 
brickwork, it involves less excavation, it is 
quicker to construct, it avoids the introduction of 
specialist labour in the sinking team, and it will 
require less. maintenance. 

Where structural considerations apply, as 
in the case of water pressure, the thickness of 
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concrete is determined from the Lamé formula ; 
otherwise it is based on empirical practices. 
Reinforcement is used only where movements in 
the strata are considered to be a possibility. 

To reduce the time used in lining, sufficient 
steel formwork is employed to shutter a complete 
section of walling so that the concreting and the 
subsequent dismantling of the shuttering can be 
carried out continuously with a progressive 
movement of the scaffold in each case. Where 
the freezing process is employed, or where any 
seepage exists, the protective sheeting used 
during the sinking operations is left in position 
behind the concrete to allow percolating water 
to run free. The space behind this sheeting is 
later grouted through pipes built into the lining 
as it is constructed. 

The methods of transporting the concrete from 
the mixing plant at the surface to the formwork 
vary considerably from project to project. In 
some cases it is delivered by special hoppits to 
containers on the scaffold, from which it is 
delivered througii flexible tubes to any part of 
the lining. In other cases it has been dropped 
in pipes to containers on the scaffold, in which it 
is remixed before being delivered to the lining. 
Tests have shown that there is no significant 
loss of strength with the latter method—con- 
trary to what one would have expected. Pumping 
has been used but is not favoured on account of 
the danger of blockages and the. subsequent 
loss of time on concreting schedules. 

The advantages to be obtained from the 
lining of shafts by concrete are so great that an 
investigation has been made into the possibility 
of using this method even where the freezing 
process in sinking was necessary. From this it 
was established that the concrete placed against 
frozen ground would have three days to harden 
before its temperature feli below 36 deg. Fah. and 
that a strength of 30001b per square inch at 
three days would be sufficient to inhibit any 
frost action which subsequently penetrated the 
concrete as the chemical action of hardening 
slowed down and eventually ceased. A Hin 
thick layer of concrete on the interface would 
have its nature destroyed, but the material could 
still be considered as a fully compacted sandy 
gravel. As a result of these tests a 5 : 1 concrete 
with a water/cement ratio of 0-44 was recom- 
mended for the lining of frozen shafts. 

Some temperature recordings were made at 
three points in a section of lining at Beavercoates 
new sinking. The temperature of the concrete 
remained above 43 deg. Fah, for nine days in this 
case and did not approach freezing point until 
the nineteenth day. In the interval two grout 
injections were made on this section of lining, 
each being followed by a slight temperature rise. 
The concreting of the next section down in the 
shaft was also followed by a similar rise in 
temperature, particularly at the lowest recording 
point in the section in question. These recordings 
fully support the predictions made as a result of 
the preliminary investigations, which have been 
further confirmed by similar experiences in 
Holland and elsewhere. : 

The principal requirement with concrete lining 
is that it should be reasonably watertight, 
especially in heavily watered strata. This 
requirement, however, is not easily achieved 
with water pressures of the order of 260 lb per 
square inch and the conditions under which the 
concrete is placed in a frozen shaft. The 
temperature changes to which it is subjected in 
such shafts make the problem even more 
difficult. 

The thawing out of the ground immediately 
adjacent to the concrete lining is generally 
accompanied by some seepage through hair 
cracks in the newly set concrete, which is arrested 
by grouting behind the wall, but this process has 
te be repeated many times and at considerable 
expense subsequent to unfreezing before a satis- 


‘factory degree of watertightness is achieved. 


Immediately thawing starts the temperature of 
the concrete begins to rise. This gives rise to two 
kinds of movement which appear to act in 
opposition. First, the concrete expands as the 
temperature rises ; secondly, resumption of the 
curing of the concrete is accompanied by 
shrinkage. The fact. that successive grout 
injections have to be made seems to indicate 
that the amount of shrinkage is always greater 
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than the amount of expansion, which is further 
confirmed by the necessity to continue grouting 
operations for a considerable time, presumably 
until the concrete has reached a static stage in its 


c process. 
It will be appreciated that it is a serious and 
costly matter to make concrete shaft linings 
adequately watertight where the head may be 
700ft to 800ft of water, or even more in ex- 
ceptional cases. Grouting is the current solution 
in Britain, and thus far the method has been 
considered satisfactory.. On the Continent, 
however, a number of shafts have been water- 
proofed with bitumen linings sandwiched 
between an outer brick lining and an inner 
structural concrete lining, but in these instances 
the circumstances were rather different from 
those normally obtaining in Britain. In some 
parts of the Continent the shafts pass through a 
much greater depth of cohesionless waterlogged 
material above rockhead, which material is 
liable to move as a result of mining operations 
in the vicinity and produce flexure in the shafts. 
In one instance, for example, 3in thick bitumen 
lining has been provided between the outer brick- 
work and the structural concrete for the twofold 
purpose of protecting to some degree the shaft 
against flexure, and waterproofing the shaft 
ining ¢ should the flexure be sufficient to produce 
cracks. 

The shrinkage which takes place in concrete 
as it hardens is the chief impediment to water- 
tightness in concrete construction. Despite 
whatever care may be taken in the choice of 
materials, in the reduction of the water content 
of the mix, in the placing and compaction of the 
concrete, and in the curing, some and 
cracking invariably take place. The amount of 
seepage, which results from this cracking in 
water-containing or water-excluding structures, 
such as shafts, then depends on the active 
pressure of the water. 

The increasing use of prestressing or post- 
stressing Of concrete in water-containing struc- 
tures above ground prompts the question as to 
whether somewhat similar treatment could be 
applied in the case of shaft linings. Since the 
major shrinkage effect is in the vertical or 
lengthwise direction it might be possible to use 
flat jacks between successive heights of lining to 
produce a stress in the lining which would offset 
the shrinkage effect. Another answer might be 
the use of a special cement, which would produce 
an expanding rather than a shrinking concrete, 
always providing that the amount of expansion 
could be satisfactorily controlled. Whatever 
expedients might be possible, the question 
remains as to whether any of them would give a 
more effective result at less cost than the successive 
application of grout. 


TUNNELLING 


Broadly speaking, tunnelling or roadway 
drivage as it is known in the mining industry, 
falls into two categories, i.e. roadways driven in 
and following the coal seam or roadways driven 
as a cross measure designed to intersect and 
provide access to two or more seams. 

On the Continent, where it is common not 
only to have highly inclined seams but to have a 
much greater density of seams in a relatively thin 
section of strata than is the case in Britain, it 
has for many years been the practice to drive 
level roads designed to intersect a series of 
seams. This is the method known as horizon 
mining. It will be appreciated that to drive 
roadways in the solid involves a considerable 
capital outlay before the seams can be developed 
productively and that the return on capital 
outlay in an horizon roadway is determined to a 
large extent by the number of seams inter- 
sected, which in turn depends on the gradients 
of the seams and their density. 

Generally speaking, however, the coal seams 
in Britain are fairly level, with the exception of 
the Lancashire, North Staffordshire and Scottish 
coalfields, where it is not uncommon to work in 
gradients as steeply inclined as 1 in 3. In South 
Wales also, where there is severe local folding of 
the coal measures, working can and does take 
place at almost any gradient. In the normal 
way, however, working in seam which 
for the most part are level to 1 in 15, it has been 
the practice to drive haulage roadways in and 
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following. the.coal seam. Indeed, this system 
has been the. one normally adopted in seams 
with a gradient as high as 1 in 3. This practice 
was adopted as being much more economical to 
meet our conditions and our haulage arrange- 
ments, mainly direct rope or main and tail, and 
were designed to operate on the gradients which 
were met. Indeed, despite the increasing use of 
belt. conveyors and locomotive haulages, many of 
the direct and main and tail rope haulages are 
still to-day the best and most economical in 
certain of the conditions of the British coalfields. 

With the shortage of manpower, however, and 
with the increasing use of conveyors, or. large- 
capacity mine cars and locomotive haulages, the 
case for level or near-level horizon roadways is 
much stronger,.and at new collieries and most 
reconstructed ones this is the system which is 
being adopted. 

The two methods of roadway drivage in the 
main. present two entirely different mining 
problems. With the straight level horizon road- 
way the tunnel is driven in the solid strata with 
the objective of providing a main arterial roadway 
which will stand with little or no further repair 
work once the initial stress is taken by the 
supporting arches. 

In the case of roadways driven in the coal 
seam it is also the practice in some instances 
where the roadways are to be main arterial 
roads, to tunnel in the solid. These tunnels 
are invariably driven ahead of the work of 
developing faces and extracting the seam and a 
supporting pillar of coal is sometimes left on 
either side of the tunnel to give settled support, 
thereby eliminating the need for constant and 
costly repair to the road during its working life. 
When the area of seam which the roadway is 
servicing is extracted and it can be abandoned, 
the supporting pillar of coal is then extracted 
on the retreat. 

The most common method of roadway drivage 
in British mines in the past, however, has been 
to drive the roadways behind a leading or 
development face, the roadway being extended 
as the coal is extracted. The sides of the roadway 
from which the coal has been extracted are then 
packed with dirt to provide additional support. 
This method, although considerably cheaper 
than that of driving in the solid, does leave the 
roadway standing in unsettled ground requiring 
constant attention and repair. 

The rates of drivage currently achieved 
generally range between 5 and 32 yards per week 
for tunnel sections ranging from 9ft wide by 
7ft high to 16ft by 12ft. Isolated rates of up to 
56 yards per week have been possible, however, 
in hard shale. Whilst none of these rates can 
be regarded as outstanding, it should be noted 
that the drivages in question were made in 
existing mines where the rate of drivage is largely 
controlled by the facilities available for disposing 
of the excavated materials. In many of these 
mines there is very limited transport and winding 
capacity, and priority has had to be given to the 
transport of coal, with the result that the rate of 
tunnel drivage has had to be scaled to the avail- 
able capacity. Restrictions arising out of the 
Coal Mines Act and Regulations on the use of 
explosives within coal measures of course also 
reduce the rate of drivage in many instances. 

It is estimated that about 3000 miles of tunnel 
will have to be driven during the next fifteen 
years in the execution of the industry’s recon- 
struction p quite apart from the 
considerable mileage which is driven in coal 
during mining operations every year, a distance 
which is equivalent to about four channel tunnels 
between England and France. This is a measure 
of the importance of seeking ways and means 
of speeding up work of this kind. Important 
investigations are therefore now being under- 
taken into the methods and machines used in 
tunnelling in the various formations found in 
the coal measures whereby the maximum effort 
can be concentrated at the face, consistent with 
the transport facilities available. Continuous 
tunnelling machines have already been developed 
on the Continent, but in their present form they 
are mainly useful in the softer types of strata. 
There is a real need for a machine which could 
deal with the harder types of rock often encoun- 
tered in mine drivages, although this presents 
some very difficult problems. The required 
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section of the tunnels is 16ft wide by 10ft high, 
If a circular tunnelling machine is developed it 
will need to drive a tunnel 18ft diameter. 


SUPPORT OF ROADWAYS 


In the matter of roadway supports, British 
mining engineers have traditionally favoured 
forms of support involving the use of steel arches 
and timber, which show visually the stresses and 
strains to which the roadways are subjected and 
which control, rather than resist to the point of 
failure, the unknown forces which are set in 
action when deep strata are disturbed by the 
tunnelling operations. 

This practice is obviously necessary where 
mining operations are in progress, and where 
the maintenance of openings demands constant 
attention. In undisturbed areas, however, it is 
now becoming a more common practice to line 
tunnels with concrete at an increased initial 
cost with a view to eliminating subsequent costs 
on maintenance. This practice, however, is in 
the main confined to roadways within the shaft 
pillar or in horizon tunnels. 

Over the years the method of supporting 
tunnels driven in the coal seams has changed 
with the development of new techniques and the 
increasing replacement of timber by steel. In 
the early days of extensive mining, the roadways 
were in the main supported by baulks of timber 
(pit props) “* notched ” or mortised one into the 
other and set into the wall of the tunnel at an 
angle to form an arch designed to resist to the 
maximum the distortion of the tunnel, while at 
the same time permitting the strata to “‘ settle ” 
uniformly without breaking the supports. The 
setting of these supports, the method of which 
varied from coalfield to coalfield to suit the 
particular conditions, represented an art acquired 
by the: men concerned over many years, and it 
is to their credit that there are tunnels in British 
mines to-day which have stood supported by 
the original timbers, without the aid of nut or 
bolt of any description, for a quarter of a century 
or more. 

In later years, the use of steel girders and 
arches has become more and more prevalent, 
and since the war there has been a marked 
increase in the use of yielding arches designed to 
submit to the initial crush of the settling strata 
without distortion. 

The shape of the tunnel section calls for some 
comment. With the wide use of steel arches 
most of the main tunnels driven in the coal 
seams are horseshoe-shaped, but now that 
many of the main roadways are being driven 
through stone in various horizons and at much 
greater depths than before, the use of the circular 
shape commonly employed by civil engineers on 
permanent constructions is being considered in 
more and more mines, in certain cases in con- 
junction with concrete lining as mentioned 
previously. 

With the adoption of rigid concrete linings the 
question arises as to when such linings should 
be constructed. Should it be done immediately 
following excavation or should some interval 
of time be allowed to elapse before the lining 
is constructed, using temporary steel arches for 
support in the meantime ? Although there is 
very little established knowledge on the pressures 
existing in rocks at depths, it is clear that some 
redistribution of stress takes place immediately 
an opening is made, and that the opening tends 
to become smaller with the passage of time. 
Whether this process continues indefinitely or 
reaches some degree of finality, is, however, 
debatable. It depends greatly on the size of the 
opening and the nature of the strata in which it 
is cut. Where prevention of movement is really 
important, as in the case of shaft pillars, the 
operation of tunnelling and lining must be carried 
out consecutively in short sections at a time, and 
this is the normal practice. The thickness of the 
lining used, in default of reliable data for calcula- 
tion, must be based on past experience with 
similar works, adjustment being made for greater 
depths as is judged necessary. Many such works 
have been completed successfully, probably with 
an excessive “factor of ignorance,” but until 
more information is known about rock pressures 
it would be unwise to make any reductions in the 
dimensions found satisfactory in practice. 

Where the prevention of movement is of less 
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importance it is now being considered possible 
to drive much longer lengths of tunnel in advance 
of lining using temporary supports and thereafter 
to carry out the lining as a subsequent operation. 
This makes for speedier construction and it may 
also permit some reduction in the thickness of the 
lining used. A large proportion of the redis- 
tribution of stress in the surrounding pock will 
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have taken place before the lining is done as a 
result of which the lining will have to carry only 
the disturbed zone material in its immediate 
vicinity. Comparatively thin linings have been 
used in roadways at a mine in Holland quite 
recently and although insufficient time may have 
elapsed to confirm their adequacy, experience to 
date has been satisfactory. 


Transonic Tunnel Testing Technique 


The Royal Aeronautical Society, on December 20, held an all-day meeting 


devoted to transonic wind 


tunnel testing techniques. 


Mr. H. F. Vessey, B.Sc., 


A.F.R.Ae.S., traced the historical development of vented walls and proceeded to 


the general principles of operation. 


i Ppinwer are four things that ventilating the 
working section of a closed jet tunnel can 
do for us :-— : 

(1) Reduce (or eliminate) tunnel corrections 
at subsonic speeds or, alternatively, allow larger 
models to be used for the same corrections. 

(2) Prevent choking at high subsonic speeds. 

(3) Establish a uniform tunnel flow from a 
Mach number of, say, 0-8 to 1-4. 

(4) Reduce or eliminate shock reflections at 
low supersonic Mach numbers. 

Tunnel corrections have been exhaustively 
discussed in current literature. Briefly, most of 
the corrections for the various types of inter- 
ference can theoretically be eliminated by the 
choice of the corret open/closed area in the work- 
ing section or can be calculated by the use of 
approximations. Choking is avoided by almost 
any of the configurations which give reasonable 
transonic velocity distribution and in practice 
most of the effort is devoted to (3) and (4). The 
open area is chosen by theory, model tests and 
past experience to minimise corrections and then 
by experiment, aided by theory, the flow distri- 
bution is improved to the standard required. 
Typical values are 10 per cent open area for slots 
and 20 per cent for perforations. 

The problems of flow establishment are best 
shown by typical curves, such as those of 
Fig. 1, which are taken from practice. The 
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Fig. 1—Typical centre line distributions, R.A.E.' 
ft by 6ft transonic tunnel 


principle of the ventilated tunnel is to persuade 
the main stream flow to expand gradually and 
to form in fact its own supersonic nozzle. The 
porosity must therefore be graded, and for this 
reason slots are tapered and perforated walls 
have gradually increasing open area. The effect 
of too sudden an increase in open area is over- 
expansion at the beginning of the slots, causing 
a jump in Mach number, followed by a depression 
in a series of highly damped waves. This effect 
is avoided by establishing the correct taper. 
At the rear of the testing length it is possible 
for the speed to drop off too rapidly. This can 
happen at subsonic speeds due to ‘the pressure 
field from the support rig behind the model or 
at high subsonic speeds due to too low a pressure 
ratio from the main drive. At supersonic speeds 


We reproduce below part of his lecture. 


the same effect can be given by the low shock 
from the support rig. The cure is obvious but not 
always easy to apply. 

The curves shown were obtained by a centre 
line static survey in the R.A.E. 8ft by 6ft transonic 
tunnel.* The process of cut and try can be 
speeded up by tracing the disturbances back to 
the wall by putting in artificial disturbances by 
means of a step on the wall and observing where 
the effect shows up on the central static (they 
are not in fact transmitted at exactly the Mach 
angle). An over-expansion can then be cured 
by reducing the slot width or by inserting per- 
forated plate behind the slot, in which case the 
effective blockage can be varied over quite wide 
limits by altering the angle of the perforated 
plate to the air flow. 

Another powerful control on velocity distribu- 
tion along the working section is provided by 
wall divergence, which should preferably be 
adjustable. At subsonic speeds without suction 
a small divergence is required to compensate for 
boundary layer growth. At transonic speeds a 
small convergence thins the boundary layer and 
reduces shock reflection, while at supersonic 
speeds convergence appears to have a stabilising 
effect on flow generation. Convergence does, 
however, increase the power required, and if the 
most is to be obtained from a tunnel it will be 
necessary to diverge the walls to reach the 
maximum Mach number and to accept some 
deterioration in distribution. For this reason the 
adjustable walls in the R.A.E. 8ft by 6ft tunnel 
will shortly be motorised. 

I have left discussion of shock cancellation to 
the last, as this is probably the most controversial 
aspect of transonic tunnel design ; it certainly 





(¢) (4) 


® Solid wall, full reflection of shock wave. 

’b) Open area ratio too small, weak reflected shock wave. 
(c) Open area ratio too large, weak reflected expansion. 

(d) Open area ratio correct, shock wave cancelled at wall. 


Fig. 2—Shock wave reflection from perforated walls 


leads to fierce arguments between the protagonists 
of slots and perforated plates. 

The shock wave from, say, the nose of a model 
is reflected by a solid wall and at low supersonic 
speeds will strike the model again. This results 
in a change of pressure distribution and of the 
forces and moments. The mechanics of shock 
reflection and cancellation are shown in Fig. 2. 
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The main cause of the reflection is the pressure 
rise on the wall due to the deflected flow behind 
the shock wave. If the porosity of the wall is 
such that the flow through it produces a pressure 
drop which is equal to the pressure rise through 
the main shock there will be no reflection, while 
if it is greater there will be partial reflection in 
the form of an expansion wave. (Expansion 
waves will be reflected in the inverse manner.) 
In a slotted wall tunnel shock waves will be 
reflected as shocks from the slats and as expan- 
sions from the open area, reflection is at a slightly 
different angle in each case and it will therefore 
be seen that unless the slots are very close there 
is little prospect of shock cancellation, although 
there may be some attenuation. With perforated 
walls, in which the holes are small in relation to 
the tunnel cross-section, conditions are improved, 
but as the theoretical open/closed area varies 
with Mach number and shock strength the answer 
must, at best, be a compromise, although it is 
claimed that acceptable results can be obtained 
over the working range by fixed wall. porosity. 
It should be noted, however, that it is necessary 
to remove the whole of the boundary layer 
ahead of the shock or a complicated shock- 
boundary layer interaction causes shock re- 
flection. Up to the present time we in this 
country have had little operating experience with 
perforated walls. 

The choice between slots and perforations is a 
difficult one to make. Slots are claimed to be 
less difficult to install in an existing tunnel and 
to adjust for an acceptable velocity distribution. 
Perforations, on the other hand, promise some 
measure of shock attenuation but put up a 
pattern of a shock wave and an expansion wave 
from each hole which may extend into the model 
area. Goethert claims that perforated walls 
require less power than slotted, but bases this 
on a comparison of almost equal open areas. 
For practical operation slots require some half 
the open area of perforations and the powers 
then are much more equivalent. 

The R.A.E. tunnels are slotted while A.R.A.’s 
tunnelf is perforated. When it can be arranged, 
comparative tests in the four large British tran- 
sonic tunnels will provide extremely valuable 
data. These have been planned and will take 
place as soon as possible. 





British Standards Institution 
All British Standard Specificati can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


GREY IRON CASTINGS 


No. 1452 : 1956. Price 4s. This new edition of 
B.S. 1452 incorporates the result of experience with 
the 1948 edition. The principal alterations are: the 
making of the tensile test the basis of the specification, 
but for the control and regularity of product the 
transverse test may be substituted for the tensile test 
to a specified extent; the introduction of a test 
sample for large and/or heavy castings as an alterna- 
tive to the use of very large test bars ; amendment of 
the deflection requirement in the transverse test, 
this figure now being required only for the higher 
grades as an indication that the material has some 
improved impact resistance as compared with the 
lower grades ; amendment of the radius of the end 
of the parallel length of the tensile test pieces, to 
facilitate machining. An interesting feature of the 
revision is an appendix which shows, in the form of 
a_ graph, the strength that might be expected in 

erent running thicknesses of the same casting. 





METHODS OF TESTING VULCANISED 
RUBBER 


No. 903, Parts Cl and C2: 1956. Price 3s. 6d. 
each. Under this revision of B.S. 903, Part Cl 
is for the determination of surface resistivity and 
Part C2 is for the determination of volume resistivity 
of insulating soft vulcanised rubber and ebonite. 
The group of parts in which the prefix letter “C” 
is used deals with methods of testing the electrical 
properties of rubber and ebonite. Parts C1 and C2 
replace Sections 33.2 and 33.3 respectively of the 
1950 edition, 

The methods differ from those in Part 33 of B.S. 
903 : 1950 in that they include an electrometer 
method and provide for an alternative test voltage. 
Both parts give details of electrodes and the various 
types of apparatus and procedure. A method for 
the calculation of results is also given. 





* THe ENGINEER, February 25, 1955, page 279. 


+ THe ENGINEER, May 11, 1956, page 479. 
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Metallurgical Topics 


Scoring and Surface Damage 

A stupy has been made, by A. E. Roach, 
C. L. Goodzeit and R. P. Hunnicutt, of the 
General Motors Corporation, Detroit, of the 
resistance to scoring of thirty-eight metals in 
high-speed gliding contact with 0-45 per cent 
carbon - steel discs. Resistance to scoring, 
galling or seizing is a property of great practical 
importance in bearings, piston rings, shaft-ends, 
gears and all parts that rub together. It is an 
indication of the ability of materials to slide 
against one another without welding or other- 

wise sticking together. The metals were tested 
in in the form of slider bearings, jin by jin, pressed 
at an angle of 4 deg. against the face of a 0-45 
per cent steel disc. The disc was rotated at 
5400 r.p.m., giving a sliding velocity of 4640ft 
per minute. Loads applied varied from 0 Ib 
to 1200 lb. Lubrication was provided by a fine 
stream of kerosene (2-7 cc per second) sprayed 
upon the hub of the disc. The lubrication was 
at best partial, since electrical resistance measure- 
ments across the kerosene film indicated that 
metal-to-metal contact occurred at all loads. 
The load-carrying ability was used as a criterion 
for resistance to scoring. metals were 
arranged in four different categories on the basis 
of an elimination procedure which involved 
testing at three different loading conditions of 
increasing severity. The four groups were as 
follows :— 

Very Poor Scoring Resistance Against Steel.— 
All metals which failed in the first or least 
severe test in which the load was increased 
uniformly from zero to 300 Ib at a rate of 4-35 Ib 
per second. 

Poor Scoring Resistance Against Steel—All 
metals which passed the first test but failed in 
the second test, in which the load was maintained 
constant at 300 Ib for one minute. 

Fair Resistance to Scoring Against Steel_—All 
metals which passed the first two tests but failed 
in the third test, in which the load was maintained 
constant at 500 Ib for one minute. 

Good Resistance to Scoring Against Steel_—All 
metals that passed the 500 lb constant load test. 

At least four different tests were made with 
each metal (except some of the precious metals 
like rhodium and iridium), a new slider bearing 
and disc being used for each test. Generally 
there was excellent agreement, but a few metals 
showed erratic or marginal behaviour. Cad- 
mium, mainly good, and copper, mainly poor, 
were sometimes fair. Table I shows the thirty- 
eight metals as classified by these tests. 


TABLE I—Resistance to Scoring Against 0-45 Per Cent 
Carbon Steel (Roach, Goodzeit and Hunnicutt) 





Good Fair Poor 
Carbon Magnesium 
i Copper so Aluminium 

Cadmium ——_ Selenium Copper 
Tellurium Barium 
— Tungsten 


Very poor 





Antimony 
Thallium — 








Bismuth 


Very (conti : Niob Molybdenum, Rhodium, 
Palladium, oe wg Bn ey Tridium, Platinum, Gold, 
Thorium and Uranium. 








When the resistance to scoring was good, the 
only evidence of sliding contact was polishing 
of the edge of the slider bearing where contact 
had been made with the disc, and a correspond- 
ing polishing of the disc along the circumferential 
track of contact with the slider bearing. Examina- 
tion of slider bearing and disc under the micro- 
scope showed no evidence of metal transfer 
from the slider bearing to the disc or vice versa. 

When there was very poor resistance to scoring, 
both slider bearing and disc suffered extensive 
grooving, tearing and metal transfer. With 
such materials failure was manifested by sudden 
stoppage of the disc due to seizure of the bearing, 


or by the sudden appearance of bearing metal 
transferred to the disc and accompanied by 
rapid heating, evolution of kerosene vapour and 
smoke, or in some instances by showers of 
sparks and flames. 


CORRELATION OF RESULTS WITH OTHER 
PROPERTIES 


In correlating the results of these tests with 
other properties of the metals, the authors 
concluded that the only metals that had satis- 
factory scoring resistance against steel in the 
slider bearing tests were those metals of the 
““B” sub-group of the Periodic Table that are 
immiscible with iron, or that form intermetallic 
compounds with iron. All other metals had an 
unsatisfactory scoring resistance against steel. 

The fact that the scoring resistance of metals 
sliding against steel was related to their position 
in the Periodic Table of the elements was first 
observed by A. F. Underwood, who noted 
that the metallic elements known to have good 
scoring resistance against steel were found in the 
odd-numbered rows of Mendeleef’s table, i.e. 
the “B” sub-group metals. Mutual solubility 
of bearing and journal has also been suggested 
as a factor in seizing; and in static friction, 
also, the best metal pair has been found to 
consist of metals that are immiscible. It was 
now found, from the tests outlined above, that : 

“B” sub-group metals that are immiscible 
with iron in both solid and liquid states had a 
good resistance to scoring. 

“B” sub-group metals that have extensive 
solid solubility for iron had poor to very poor 
resistance to scoring (copper, however, being 
rated “‘ fair” in some tests). 

“B’” sub-group metals that form intermediate 
phases with iron had either good to fair or 
poor scoring resistance, depending on the 
character of the intermediate phases. When the 
intermediate phase is a definite intermetallic 
compound, the scoring resistance was good to 
fair. When the intermediate phase is a solid 
solution, the scoring resistance was poor. 

Both conditions (“‘ B ” sub-group and immisc- 
ibility or intermetallic compound) were shown 
to be necessary to characterise metals with a 
good scoring resistance against steel. Thus, 
copper, zinc and gold, which are “B” sub- 
group elements but show some mutual solubility 
with iron, have poor or very poor resistance to 
scoring, as also have magnesium, calcium and 
barium which are immiscible with iron but are 
not “B” sub-group elements. All the metals 
that were rated good against steel satisfied both 
conditions ; conversely, all the metals that 
satisfied both conditions were rated good against 
steel. 

The authors go on to discuss the results in 
relation to the forces which bind the metal 
crystals together, and to the fact that the “B”’ 
sub-group metals are thought to possess both 
metallic bonding (which is mobile) and covalent 
bonding (which is rigid and tends to brittleness). 
They suggest that the solubility of a pair of 
metals determines the number of junctions that 
will be formed on an atomic scale when the 
metals slide, and that the periodic grouping 
determines the character of those junctions. 
Even though calcium and barium are immiscible 
with iron and form few junctions on an atomic 
scale, they are “A” sub-group metals and it 
may be that the bonding of the junctions is 
largely metallic. Because of the mobility of 
such bonding it gives a junction which tends to 
wipe and smear rather than break cleanly, and 
in this way is conducive to the formation of 
still more junctions. With “B” sub-group 
metals the bond to iron may not be wholly 
metallic. It may be appreciably covalent and, 
if so, this may be significant in giving a more 
brittle and easily broken junction, and a better 
scoring resistance against steel. 

These ideas were put forward in a tentative 


way, subject to further confirmation. The 
possible influence of oxide films was referrec: to 
in the discussion, but the capacity to form j:ro- 
tective or non-protective films bore no relation 
to the rating of the various metals in these tests, 
in which oxide films may play a lesser part t1an 
in low-speed tests without lubrication. Howe-er, 
it was agreed that tests in hydrogen m. sht 
strengthen the proposed interpretation of sco;ing 
behaviour. 


FRICTIONAL CHARACTERISTICS AND SURFA“£ 
DAMAGE 


The same authors have reported upon the 
frictional characteristics and surface damage of 
thirty-nine metals in sliding contact with Armco 
iron, at slow speed and without lubrication.” 

Moving parts are designed to operate ordinarily 
with lubrication; and friction, under these 
conditions, is virtually independent of the 
coefficients of friction of the metals used. It is 
rather during periods of momentary distress 
involving insufficient lubrication, or excessive 
speed or overload that the use of suitable metals 
becomes of great importance ; and then it is 
desirable that the metal used should not seize 
or gall or otherwise suffer surface damage. 
Accordingly, the purpose of this investigation 
was to ascertain and present such information 
on surface damage characteristics as might be 
useful to engineers and designers, rather than 
to measure coefficients of friction. 

The tests were made with the same metals 
as before in a Bowden-Leben type of apparatus.’ 
A flat plate specimen mounted on a carriage 
moves horizontally at a slow rate and a rider 
(a cylinder with a hemispherical end), attached 
to a cantilever beam, is in contact with the plate 
specimen. In these experiments the plate con- 
sisted of a specimen of the metal and the rider 
was of Armco iron. Surface damage was 
evaluated in two ways: (a) by comparing 
photo-micrographs of the surfaces of rider and 
plate before and after testing, and (b) by examina- 
tion of the surface of the plate specimens for 
the presence of iron along the track made by 
the rider, by means of an electrographic spot- 
testing method using gelatin-coated paper soaked 
with a reagent containing potassium ferricyanide. 
Four kinds of surface damage to the plates were 
distinguished, and the damage to the rider was 
also assessed as being one of four different kinds. 
The extremes of behaviour are illustrated by the 
following examples : 

(a) Little, if any metal transfer from the 
plate to the rider, and no metal transferred from 
the rider to the plate, shearing having occurred 
at the interface of metallic contact. Examples 
were selenium, silver, tin, antimony, tellurium 
and lead. Silver and lead dissolve less than 
0-001 per cent of iron at their melting points ; 
tin, antimony, selenium and tellurium form 
well-defined stable compounds with iron. 

(6) Track on plate poorly defined, pieces of 
rider metal welded to asperities on the plate : 
contact area on rider well defined with the 
original asperities levelled off. Examples were 
‘beryllium, chromium, manganese, cobalt, nickel, 
molybdenum, tungsten and iridium, all of which 
are miscible with, and harder than iron. The 
shearing process occurred in the iron. In general, 
the strength of the metallic junction between 
two miscible metals in sliding contact is greater 
than that of either of the metals themselves. 

The results of these experiments have a 
bearing on what may be good or bad in practice. 
Silver, for example, has been successfully used 
as a coating to reduce surface damage on 
separators for high-speed rolling contact bear- 
ings. The good behaviour of tin and lead, and 
the tendency of nickel to seize, in sliding contact 
with iron are well known. 

In agreement with Bowden and others, the 
authors concluded that the surface damage 
suffered by metals in sliding contact was a 
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consequence of the formation and shearing of 
welded junctions ; but they go on to refer to 
their previous conclusions about immiscibility 
or ability to form intermetallic compounds with 
iron. The same general correlation was found 
in the present friction and surface damage tests 
as in the previous high-speed gliding contact 
tests. There were no soluble metal pairs that 
gave shearing at the interface with no surface 
damage. With all soluble metal pairs shearing 
occurred in the plate specimen metal or in the 
rider metal or both. The location of the plane 
of shearing in relation to the interface was 
determined by the relative hardness of the 
metals. Metals giving rider damage (metal 
transferred from. plate to rider, but little, if 
any, metal transferred from rider to plate 
specimen), all had an indentation hardness less 
than that of Armco iron. 

No simple direct connection was found between 
the surface damage suffered by the various 
metals and the value of their coefficients of sliding 
friction. 


COMMENT ON THE SOLUBILITY HYPOTHESIS 


It appears that correlation of surface damage 
with mutual solubility is an over simplification 
of the problem. In the discussion of the paper, 
Drs. F. P. Bowden and D. Tabor, while agreeing 
that at high speeds of sliding, when frictional 
heating may be sufficient to produce surface 
melting, mutual solubility of the sliding materials 
will influence the surface damage, found it 
difficult to see how mutual solubility could be 
of importance at the very low speeds of sliding 
used in the authors’ work, in which the tempera- 
ture rise could be only of the order of a few 
degrees Centigrade. The final classification of 
the surface damage appeared to support the 
authors’ hypothesis, but many other physical 
and chemical properties provided a similar 
classification. In their experience the sliding 
process between unlubricated metals depended 
in a critical and complex way on a number of 
physical properties and conditions. Mr. L. 
Grunberg, also, raised the question as to whether 
diffusivity, a time-dependent operation, would 
not be a better criterion than solubility. The 
authors agreed, but stated that in view of the 
relative absence of data on diffusivity they had 
used mutual solubility as an indication of ten- 
dency to diffuse. Metals with strong alloying 
tendency tended to form strong junctions, 
whereas weak junctions were formed by metals 
of low alloying tendency or by those which tend 
to give brittle and friable intermetallic com- 
pounds. 


REFERENCES 


1 Trans. Am. Soc. Mech. Engrs., November, 1956, page 1659. 
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Metallurgical Uses of Sodium 


THE latest of the American Chemical Society’s 
series of Chemical Monographs is devoted to 
Sodium : Its Manufacture, Properties and Uses.* 
Though the text is mainly concerned with 
chemical matters there are extensive references to 
the metallurgical and engineering applications 
of sodium. The outstanding engineering applica- 
tion is the use of sodium as a heat-transfer 
medium. For this purpose it has many advan- 
tages. Its heat-transfer coefficient is among the 
highest known, and it has the advantages of 
extreme thermal stability and a high boiling 
point (892 deg. Cent.). It will therefore with- 
stand a very considerable rise in temperature 
without involving greatly increased pressure. 
On account of its low density the power require- 
ments for the circulation of the sodium-potassium 
alloy is less than half that required by the lead- 
bismuth alloy, which is also available as a heat- 
transfer medium. 

The use of sodium as a heat-transfer medium 
in sodium-cooled valves for internal combustion 
engines has long been known. The first refer- 
ences to the application of sodium for this 
purpose appeared in 1928. In this way sodium 
serves the metallurgist indirectly by reducing the 
operating temperature and so prolonging the 
life of the valves. Sodium-potassium and 


* Published in this country by Chapman and Hall, Ltd. 
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sodium-mercury alloys may offer advantages as 
heat-transfer media because of their lower 
melting points, and both have been used as 
coolants in engine valves. 

In the manufacture of magnesium alloy die 
castings, water cooling of moulds is undesirable 
because of the possible contact between water 
and the hot magnesium. Sodium has been used 
to control the temperature of the casting head, 
and this control by liquid metal may be expected 
to increase the life of dies and the output of the 
die casting machines. More important, however, 
is the method of cooling the cores. In one plant 
sodium has been used to partly fill the chromium- 
molybdenum steel cores which moved from a 
vertical to a horizontal position during the casting 
cycle. The sodium gave rapid heat transfer 
from the bottom to the top of the cores, prolong- 
ing the core life and permitting faster operation 
of the die casting machine. There are many 
actual or proposed uses of sodium for heat- 
transfer purposes in the fuel oil industry, in 
glass manufacture and in power plants, but its 
outstanding future application m engineering 
is in nuclear power plants. It has applications, 
also, in electrical industry. The sodium vapour 
lamp is well established. On account of the 
excellent electrical conductivity of sodium 
(exceeded only by that of copper, silver, gold and 
aluminium) steel pipes filled with sodium have 
been used as busbars in an electro-metallurgical 
plant. Alloys of sodium with barium or calcium 
produce photo-electrically sensitive elements for 
use in photo cells. On a laboratory scale sodium 
has been used as a heat-treating medium. In an 
apparatus built up of concentric thin-walled 
stainless steel tubes a sodium-potassium alloy 
has been used both for external heating and as an 
immersion medium, giving uniformity of tem- 
— to less than 1 deg,-Cent. over a length 
of 2it. 

Of the purely metallurgical applications of 
sodium, one of the most important is its use in 
the “* modification ” of aluminium-silicon alloys. 
The addition of a small amount of sodium to 
aluminium-silicon alloys with 11 to 13 per cent 
of silicon suppresses the separation of crystals 
of silicon and converts the coarse brittle structure 
of the cast alloy into a fine grained structure 
with greatly improved mechanical properties. 
Claims have been made for the use as bearing 
metals of sodium-lead alloys containing other 
elements in addition. These other elements 
range from calcium to aluminium, copper and 
tin, and it may be suspected that any advantage 
the alloy may possess is due mainly to these 
additions. For example, the German Bahn- 
metal, used in railway axle bearings in Germany 
in the 1930s, contained 0-75 per cent of calcium 
as well as 0-5 per cent of sodium, and it seems 
likely that its properties were dependent on the 
separation of hard particles of Pb,;Ca rather 
than on any effect due to sodium other than its 
influence on the surface tension of the liquid 
metals during the production of the alloy. Its 
effect on the surface tension or “‘ wetting power ” 
of liquid metals has led to numerous suggestions 
for the use of sodium as a minor component of 
various metal coating compositions. Sodium 
reacts vigorously with metal halides, and 
titanium, thorium and uranium have been made 
from their chlorides or fluorides by reduction 
with sodium in a closed steel vessel, but this 
process has been replaced by other, more con- 
venient methods of reduction, except possibly 
in the case of tantalum, which is (or was until 
recently) made by reducing potassium fluoro- 
tantalate with sodium. 

Much work, reflected by an astonishingly 
large number of published papers and patents, 
must have been devoted to the use of sodium as a 
deoxidising and desulphurising agent, but actual 
applications of metallic sodium for those pur- 
poses are rare. On the other hand, great use 
is being made of caustic soda, sodium salts or 
compounds of sodium in such operations as 
the removal of arsenic and antimony from lead 
in the lead refining process, the desulphurisation 
of molten iron by soda ash treatment in the 
ladle, and the sodium hydride method of descal- 
ing, applicable to any metal or alloy which does 
not react with molten caustic soda and whose 
mechanical properties are not adversely affected 
by a bath operating at 350 deg. Cent. 
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Beryllium Copper 

BERYLLIUM copper is used for springs, contact 
clips and parts of electrical machinery requiring 
very good mechanical properties and moderately 
high electrical conductivity. These applications 
are based on the discovery by Masing in 1926 
of the pronounced precipitation hardening of 
the copper-beryllium alloys. The solubility of 
beryllium in copper is 2-1 per cent at 854 deg. 
Cent., falling to 1-4 per cent at 576 deg. Cent. 
and then more rapidly to 0-2 per cent at 300 deg. 
Cent. The hardening treatment was a solution 
annealing at 800 deg. Cent. and reheating the 
quenched alloy at 250 deg. to 350 deg. Cent. to 
precipitate particles of the y constituent in the « 
solid solution ground mass. 

When beryllium copper was introduced com- 
mercially its beryllium content was 2-5 to 2-75 
per cent. The course of development of the 
binary alloy is traced by J. T. Richards in an 
article in /ron Age, November 8, 1956, page 95. 
As the alloy was more widely produced, a lack 
of uniformity of properties, due to uneven dis- 
tribution of the precipitated phase was observed. 
It sometimes happened that the two ends of the 
same coil might require different treatment to 
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strip at temperatures from 600 deg. to 650 deg. Fah. 
(315 deg. to 343 deg. Cent.) 


give the same hardness. It was found that the 
addition of small amounts of nickel or cobalt 
retarded grain growth during annealing and 
resulted in greater regularity in the results of 
heat-treatment. The beryllium content has been 
gradually reduced since the alloy first came on the 
market. Originally, 2-5 per cent, it was decreased 
to 2-25 per cent in the early 1930s, to 2 per cent 
during the war, and to 1-9 per cent in 1951. In 
the binary alloy no useful degree of hardening 
can be produced if the beryllium is 1-5 per cent 
or less, though with the addition of 1 to 3 per 
cent of zinc or tin the alloy still retained its 
precipitation-hardening character when the beryl- 
lium was reduced to 1-1 per cent. The standard 
alloy, however, contains not less than 1-9 per 
cent of beryllium. It is important economically 
that the ageing time, or time of reheating, of the 
alloy should not exceed three hours, and it was 
found that with decrease in beryllium content 
a higher ageing temperature was required to 
ensure development of maximum strength 
within this time limit. The 1-9 per cent beryllium 
alloy requires ageing for three hours at 650 deg. 
Fah. (343 deg. Cent.) instead of at 600 deg. Fah. 
(315 deg. Cent.), which is suitable for the 2-5 per 
cent beryllium alloy. Fig. 1 shows the effect 
of reheating on the 1-9 per cent beryllium alloy 
strip after solution treatment. The maximum 
strength is developed after three hours at 650 deg. 
Fah., but at 600 deg. Fah. eight hours would be 
required to attain the highest tensile strength. 
Half-hard and hard strip (obtained by cold working 
the alloy in the solution treated condition before 
ageing) achieve a maximum in tensile strength 
when reheated for two hours at 625 deg. Fah. 
(329 deg. Cent.) instead of the same time at 
600 deg. Fah. as required for the alloy of higher 
beryllium content. 

Progressive reduction in beryllium content, 
such as has been going on over a long period, 
has not only effected a saving of beryllium, but 
has given a more ductile and workable material, 
especially suitable for deep-drawing operations. 
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LETTERS AND LITERATURE 


Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


WELDING AT CALDER HALL 

Sm,—In your edition of October 5, on 
page 465, you have an article on the Calder 
Hall Power Station. In this article there is a 
statement that 2in was the maximum thick- 
ness of metal reasonably welded on site 
subject to radiographic examination. This 
statement has caused some interest in the 
U.S. Navy Department and some concern to 
me. The U.S. Navy commonly have 4in or 
6in thick pressure vessels welded on site. 
Your statement seems to indicate that the 
art of welding in the U.K. is rather back- 
ward, or else there are very good reasons for 
reducing the weld thickness on site to 2in, 
which you do not mention. Your estimable 
magazine is read all over the U.S.A., and the 
article on Calder Hall has naturally been of 
great interest, but the inference in this para- 
graph could be damaging to our technical 
prestige. ; 


P. D. TATTON-BROWN 

Commander, Royal Navy 

Staff Engineer Officer (Propulsion), 

British Joint Services Mission. 
November 16, 1956. 


Literature 


Selection and Training of Foremen in Europe. 
By SveN GRaBE and PAUL SILBERER. 
The Organisation for European Economic 
Co-operation, 2, Rue André-Pascal, Paris, 
Price 12s. 6d. 

Tus book consists of a report by two experts 

in the International Labour Office, made at 

the request of the European Productivity 

Agency of the Organisation for European 

Economic Co-operation, and is based on 

the best practices to be found in the countries 

surveyed, and accordingly should be a 

challenge to manufacturers and industrialists 

as to how far they are conforming to the 
best principles in the selection and training 
of the foremen they employ. 

The first chapter is entitled “‘ The Position, 
the Man, and the Job,” and in it is the 
suggestion that the new foreman should be 
characterised by leadership, have a recog- 
nised social status, and possess the necessary 
qualifications to be efficient in his post. 
The second chapter deals with his selection 
and the schemes evolved to ensure getting 
the best man, while the third chapter is 
concerned with his traizing, its objective, 
and the subjects to be taught, both to potential 
and to existing foremen, this very training 
to be a definite policy of the undertaking. 
The fourth chapter is devoted to research 
and organisation, and international co- 
operation, and the fifth and last chapter 
gives us clearly a summary and the con- 
clusions arrived at by the investigators. A 
valuable appendix, occupying fifty-two pages, 
gives details of the means for the selection 
and training of foremen that have been 
adopted in Austria, Belgium, Germany, 
Greece, Italy, the Netherlands, Norway, 
Sweden, Turkey and, last but not least, the 
United Kingdom. It would have been 
helpful if a summary of the findings could 
have been presented in tabular form so that 


comparison between countries might be 
facilitated. A second appendix gives a 
list of those publications that might be of 
particular interest to readers of the report, 
while a third explains the methods used in 
the survey, followed by a list of the principal 
contacts made with the firms and organisa- 
tions in the ten different countries visited. 
Such is a brief outline of the contents of a 
book that is calculated to be of value and 
interest to foremen, prospective supervisors 
and management generally. 

After carefully reading the report, the 
first impression is that the ancient adage 
quot homines tot sententiae is a very true one, 
but at the same time there would appear to 
be perfect agreement that it is essential for a 
foreman to have an understanding of human 
relations, and also to have the status neces- 
sary to carry out his duties, which entails 
that he must have an adequate salary well 
above the wages earned by the pieceworkers 
responsible to him. There would seem to 
be an increasing systematic organisation of 
the promotion and recruitment of potential 
foremen, in view of the higher turnover of 
personnel, and shortage of skilled workers. 
When questioned as to qualifications looked 
for in a man considered for promotion, 
managers were by no means of one mind, 
some thinking he should be a first-class 
craftsman, others that he must be a born 
leader, while a few even considered that he 
should possess a knowledge of foreign 
languages. While this latter might apply 
to some countries on the Continent, it is 
hardly likely to be regarded as a necessity 
in this country. On the question of selection 
it was found that the use of systematic pro- 
cedure, and guidance in the beginning of 
courses for potential foremen tended to 
eliminate a number of failures, and to raise 
the standard. Firms generally realise that 
selection of suitable men must be 
by suitable training, and where possible by 
working as deputies to existing foremen. 
The question of training is one that is 
increasingly receiving attention, as it is 
realised that foremen must possess an educa- 
tion superior to that of most of their team, 
but what form that teaching should take is 
very debatable, and must probably be 
governed by local conditions. While traini 
schools for mechanics and apprentices have 
generally met with success, the training of 
existing foremen presents more difficulties 
in that the older men, though admittedly 
having far more experience than their younger 
colleagues, are afraid of the competition of 
young men, whom they imagine may be 
quicker in apprehension, and perhaps liable 
to supplant them in their posts. This 
difficulty can be overcome to a large extent 
by a frank talk prior to the beginning of the 
classes. While the necessity for “ drawing 
out” of foremen is stressed as well as the 
advisability to become less conservative, and 
better to appreciate policies, we are surprised 
that the value of arranging visits to other 
works has not been mentioned. The photo- 
graph of the residential college of the 
Finnish Foremen Training Institute shows 
the extent to which some countries have 
gone, while another photograph is of par- 
ticular interest in that it illustrates “‘ learning 
to learn” and shows a number of Turkish 
foremen being taught how to analyse jobs, 
and to take notes before going on a two 
months’ study. It is felt that this is an 
excellent procedure, for too often foremen 


fail to benefit as much as they might by ‘he 
very fact that they have not the gift of taking 
good notes, and are quite unable to write a 
satisfactory report. 

It is perhaps the conclusions reached sy 
the investigators that are of the greatest 
value for, as is rightly affirmed, “a new 
concept of the role of the foreman is develo»- 
ing in European countries.” He is now 
generally looked upon as part of the manage- 
ment and brought more into the policy of 
the undertaking, his status has materially 
improved, as is evidenced by a more suitab/e 
salary. It is contended that he must have 
been selected carefully, that he must have 
been given adequate training before and 
after selection, while his functions must be 
clearly defined and the principles of leader- 
ship duly inculcated in him. 

The modern idea of indicating everything 
by letters has been followed throughout and 
though most would know that TWI indicated 
training within industry, not so many would 
recognise that ILO, which is frequently 
referred to, means international labour 
office, or NIIP National Institute of Indus- 
trial Psychology. Admittedly, the name is 
given in full when first mentioned, but it is 
suggested that a list of these abbreviations 
might with advantage be incorporated with 
the index, for easy reference. This investiga- 
tion into the selection and training of foremen 
in Europe is a valuable contribution to an 
important study and may well be read by 
foremen, would-be foremen, indeed, all 
engaged in managerial problems. 


Electronic Computers, Principles and Applica- 
cations. Edited by T. E. IvALL and pub- 
lished by Iliffe and Sons, Ltd., Dorset 
House, Stamford Street, London, S.E.1. 
Price 25s. 

Tuts is a Wireless World publication and has 

the great merit of being written in English 

that is easy to read. It is an unambitious 
compilation, but attains its purpose of 
presenting in non-technical language an 
interesting and reasonably broad picture 
of digital and analogue electronic computing. 

It traces the history of their development, the 

theory of binary numbers, and outlines the 

basic electronic elements now in use. 

The simpler things such as binary addi- 
tion are simply explained, but when it comes 
to more complex matters the explanations 
are very sensibly omitted, and functional 
statements substituted. The non-technical 
reader need not be dismayed as some idea 
of what is implied in physical hardware is 
also given by some exceptionally fine photo- 
graphs of British computers. These photo- 
graphs place especial emphasis on Britain’s 
computers as only one foreigner is included. 
Illustrations relate to the digital computers 
of the British Tabulating Machine Company, 
Ltd., Elliott Bros. (London), Ltd., Ferranti, 
Ltd., J. Lyons and Co., Ltd., and the National 
Physical Laboratory, and the analogue com- 
puters of Short Brothers and Harland, Ltd., 
Saunders-Roe, Ltd., and the Royal Aircraft 
Establishment : this list is not exhaustive. 

No computer book is complete without a 
chapter on applications and a forecast of the 
future. This one is no exception. The data 
on applications is sound and down to earth. 
The editor’s choice of a machine for the 
future is a machine that can “learn.” This 
book can be recommended as an introduc- 
tion to the subject for the beginner. 
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bess : The engraving belowjillustrates the Fitzroy 

ee edn eee «Bridge, Rockhampton, Central Queensland. 
; ae tT p zy ——s SSS It is reproduced from our issue of November 4, 
mb we Sie 1881, in which we described it as “a fine 
suspension bridge, 1104ft long, in four main 
spans of 232ft, and two end spans of 88ft.”’ 
The piers, we said, were ‘‘ made of cast iron 
columns, the chains of wrought iron. The 
bridge was opened{on the‘first day of the present 

year.” 














Automatic Cycle Gear Hobbing and 


Shaving 


PARTICULARS of the equipment developed 
for the automatic loading and control of the 
“* Hydrax ” No. 7 gear hobbing machine and the 
“* S6H ” gear shaving machine have been issued 
by the David Brown Machine Tool Division, 
Sherborne Street, Manchester. The “ Hydrax” 
high-production hobber is designed for cutting 
gears up to 74in diameter, and it can readily be 
converted from a hand loading to a fully auto- 
matic repeat cycle operation machine with the 
equipment shown in the accompanying illustra- 
tion. The equipment consists of a blank indexing 
unit which is operated from the hydraulic system 
of the machine, an additional hydraulic sequence 
valve, a fine adjustment control valve and two 
additional switches. With it gear blanks can 
be fed in small quantities to the indexing plate 
by a simple chute or, if more convenient and 
practicable, by the addition of a vibratory bowl 
type feeder unit. : 

The loading plate, to be seen in the drawing 
we reproduce, has six stations, and in each 
machine cycle this plate is indexed through 
60 deg. and automatically picks up a gear blank 
which falls by gravity from the chute exit. At the 
end of a cutting cycle the incoming blank is 

to an intermediate position between the 

loading and cutting stations, then, at the end of 
the second cycle after the blank enters the index- 
ing plate, it reaches the cutting position. When 
in this position the mandrel mounted on the 
hydraulic tailstock passes through the bore of 
the gear and is gripped by a collet in the driving 
spindle. ~ 

After cutting, the gear is indexed to a further 
intermediate position from which it is prevented 
from falling by the lip of the exit chute. On 
completion of the next cutting cycle this gear is 
automatically pushed down the chute by the 
plate and the empty station takes up the inter- 
mediate position to the blank collection point. 

The loading plate is indexed by a rack and 
pinion, the rack being integral with a hydraulic 
piston which imparts a linear movement equi- 
valent to one-sixth of a revolution of the plate. 
The final positioning of the plate is determined 
by a spring-loaded stop. On completion of a 
cycle, the rack piston is retracted until a limit 
switch at the back of the loading fixture is con- 
tacted. This switch starts the reloading process. 
The sequence of operation of the hydraulic 
tailstock and spindle collet is synchronised with 
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machine arranged for fully automatic repeat cycle. 

The plate has loading, cutting and discharge stations 

with the three intermediate positions and is actuated 
by a hydraulic cylinder 


the loading action in such a way that when a 
predetermined pressure has been reached in the 
cylinder a pressure switch is actuated to set the 
cutting cycle in operation once again. 

With the machine set for single-cycle operation 
it is possible to index the loading fixture by means 
of push buttons, so that before the automatic 
cycle commences, the first gear blank can be 
rapidly brought into the loading position. 
On the automatic start button then being 
depressed, the hob commences to rotate, coolant 
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Machine 


is supplied and the cutter head plunge feeds into 
depth. On the cutter head reaching full depth 
a slight delay is arranged by hydraulic sequence 
in order that at least one revolution of the work- 
piece takes place before the cross traverse starts. 
On completion of the cross traverse the main 
and coolant pump motors stop, the cutter head 
withdraws and the hob returns quickly to the 
start position. The collet then automatically 
unclamps, the work mandrel withdraws and 
the piston rack on the loading fixture retracts. 


“* Hydrax ”’ gear hobbing machine, fitted with automatic loading and control 
equipment and using a vibratory feed bow! 


This in turn operates the limit switch which 
institutes the indexing of the next blank to the 
cutting position, together with the clamping 
sequence. At any time during the cutting cycle 
it is possible to change over to repeat cycle 
operation. In this case, subsequent machine 
cycles are set in motion by a pressure switch 
operated on completion of the clamping sequence. 

During the repeat cycle operation of the 
machine it is possible to switch back to single- 
cycle operation at any time. In this event the 
machine completes the operation of the blank 
being cut, then automatically unclamps, reloads 
and clamps, but does not restart. Each time 
the unclamping operation takes place the hob is 
automatically moved a predetermined increment 
of shift; when the hob has traversed the full 
amount of preset shift the machine automatically 
stops, and a red indicator lamp lights up. 

The hobbing machine with automatic loading 
illustrated has been built for the Fiat Company 
of Italy for cutting helical oil pump gears. These 
gears have ten teeth, 3mm module (normal) ; 
10 deg. helix angle, right and left hand, and 
25 deg. (normal) pressure angle. Depth of the 
tooth is 0-286in and the face width 0-409in. 
The material from which the blanks are produced 
is S.A.E. 1030 having a hardness of between 
170 and 217 Brinell. 

With this set-up, a 4in diameter by 4in long 
single-start, high-speed, steel ground thread hob 
running at 242 r.p.m. gives a cutting speed of 
approximately 250ft per minute. The plunge feed 
is 0-060in and the cross feed 0-12in respectively 
per revolution of work. Climb cutting is em- 
ployed and under these conditions the produc- 
tion rate is stated to be eighty pieces per hour. 
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With hob shift taking place at the end of every 
cycle this production rate is obtained with an 
average of 300 pieces per regrind of the hob. 

To convert the standard “ S6H” shaving 
machine for automatic loading automatic work 
centres must be provided, and these centres 
are operated by the hydraulic unit of the 
machine. Whilst the shaver is designed for con- 
version to fully automatic repeat cycle operation, 
this conversion is carried out by the manu- 
facturers during assembly, since it is desirable that 
the additional equipment should be designed and 
fitted to a machine to suit the particular gear that 
is to be produced. The automatic loading equip- 
ment is of similar design to that for the 
hobbing machine with the exception of the 
dividing plate, which is designed to ensure that 
the hobbed gears do not jam with the cutter 
during the indexing process. 

In bringing the first gear to the shaving position 
the loading sequence is 
the same as that for 
hobbing. On operation 
of the automatic start 
button the cutter com- 
mences to rotate, the 
head feeds in the initial 
distance of 0-010in which 
is allowed for loading 
with backlash, the cool- 
ant supply is switched 
on and the cutter is 
traversed across the gear. 
The cycle continues until 
the set number of passes 
has been made. It should 
be mentioned that any 
number of cutting passes, 
in increments of 0-001in, 
0-002in or 0-003in, can 
be made up to a total 
movement of a further 
0-010in, after which 
any number of idling 
passes may follow be- 
fore the machine is 
brought to rest, the 
number of passes being 
preset on an electrical 
counter. 

It is pointed out 
that with fixed centre 
shaving on the machine 
no actual infeed motion 
of the cutter takes place 
with the exception of 
the initial 0-010in move- 
ment before the cross 
traverse starts. The advantage of this method is 
that backlash already exists in the loading 
position, and when using the oblique method 
of shaving only a minimum cross traverse is 
required. 

Depending on the design of the gear, it is the 
practice wherever possible to fit a deburring tool 
to the automatic loading fixture to remove the 
burrs during the hobbing process. When the 
gears have been deburred they can be fed through 
an automatic gear checking instrument. 





Technical Report 


Readaptation and Re-employment of Workers. 
Report on a study visit to the U.S.A., Luxemburg: The 
High Authority of the European Coal and Steel Com- 
munity. From H.M. Stationery Office, P.O. Box 569, 
London, S.E.1. Price 8s. 6d.—There can be no 
progress without changes in the structure of industrial 
activity. At the same time, the workers have to be 
protected from the risks and burdens which these 
changes entail. One of the most important provisions 
in the Treaty establishing the European Coal and 
Steel Community is that entitling the workers to 
readaptation. To ascertain the form in which 
these problems arise and the ways in which they are 
dealt with in the economy and labour system of the 
United States, the High Authority, in 1954, sent to 
that country a team of nineteen trade unionists from 
the six Community countries. The team’s report, 
which has now been published by the High Authority 
of the Community, is available in a number of 
languages (English, French, German, Italian and 
Dutch), and is published in a new series entitled 
“ Studies and Documents.” 
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| ible requirements at the Escher-Wyss 
works, Ravensburg, have shown a constant 
increase during the last few years, until they 
could no longer be met by the existing hydro- 
electric plant. Because this plant could not be 
further expanded, it was decided to install 
additional equipment in the form of a coal-fired 
thermal plant. The choice lay thus between a 
steam turbine and a closed-cycle air turbine. 
In deciding in favour of the turbine, its good 
part-load characteristics were a decisive factor. 

Demand for electric power at Ravensburg 
varies between 800kW-1800kW during day 
shifts and 300kW-1200kW during the night. 
In addition, there is a requirement for space 
heating during the winter months amounting to 
approximately 2 Gcal to 2-5 Gcal per hour. 
These heat requirements do not vary in accord- 
ance with the power demand but have to be 
met also during part-load operation. 

A steam turbine would have had to be built 


as an extraction condensing plant, developing ~ 


an overall efficiency of about 22 per cent during 
the summer when working entirely on condensa- 
tion, and about 18-19 per cent in winter with 
extraction. Compared with these values, the 
closed air cycle turbine will give 26 per cent 
efficiency at full load irrespective of the amount 
of heating which has to be done. There is, 
however, a slight drop in efficiency during those 
four to six weeks in the year when increased 
heat extraction has to be covered by raising the 
temperature. Even at part-load the efficiency 
of the closed cycle air turbine is very consider- 
able, so that the average overall efficiency 
throughout the year amounts to about 22 per 
cent, a value which is much above that which a 
steam turbine would reach in the same cir- 
cumstances. 

Depending on the return temperature of the 
water in the heating system, a closed-cycle air 
turbine plant, it is stated, can supply up to 
about 1000 k. cal per kWh of energy produced. 
The lower the return temperature of the heating 
water, the greater the additional amount of 
heat available. The hot water is supplied to the 
heating system at 60 deg. to 100 deg. Cent., if 
necessary even slightly higher. Any extra heat 
extracted from the water by decreasing the 
return temperature is, of course, achieved without 
an increase in the fuel consumption. 

The layout of the Ravensburg plant is as 
follows: the warking medium (pure air) is 
compressed in the three-stage radial compressor 
which has an intercooler between stages 1 and 2. 
The air is then preheated in a recuperative heat 



































Coal-Fired Closed-Cycle Air Turbine 
Plant 
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exchanger and then enters the air heater, where 
its temperature is raised to about 660 deg. Cent. 
The hot air is then expanded in a five-stage 
axial flow turbine, the exhaust passing over the 
tubes of the recuperator so as to give up some of 
its heat to the air from the compressor. Sub- 
sequently the exhaust air passes through a 
precooler which cools it to about 20 deg. Cent. 
It then returns to the compressor inlet. 

Our illustration, Fig. 1, shows a section 
through the compressor and turbine. The 
design has only two bearings supporting the 
shaft on which are mounted the three impellers 
for the radial compressor and, on the large 
diameter section, the rotary blading for the 
five axial flow turbine stages. It will be noted 
that there is no high-pressure gland. The 
double-wall design of the turbine, with an 
internal heat-resisting casing for conducting the 
660 deg. Cent. working medium and an external 
pressure casing of ordinary steel (with inter- 
mediate insulation) leads to a considerable 
saving in austenitic material. The turbine is of 
small dimensions in relation to the net output 
of 2MW. The largest diameter of the rotor is 
only 380mm and the external casing has a dia- 
meter of 1200mm. By arranging the compressor 
and turbine as described, the overall length is 
substantially kept down. Turbine and com- 
pressor revolve at 12,750 r.p.m. and are coupled 
to the alternator by means of a planetary 
reduction gearbox. 

The coal-fired air heater may be seen in Fig. 2. 
The burner for pulverised coal, oil, or both 
together, is arranged centrally at the top of 
the radiation section on the left. Air in the 
radiation section travels in the same direction 
as the combustion gases, after having passed in 
counter-flow in the convection section on the 
right. The design is stated to offer the advantage 
that these tubes which are exposed to the tem- 
perature of the flame are readily accessible. 
Underneath the heater is a wet slag extractor 
fitted with scraper bands. The coal which is 
usually supplied in the form of nuts is milled 
and dried in two “KSG” mills arranged in 
parallel and blown to the burner by preheated 
primary air. Two mills of different sizes were 
used, so as to be able to increase the range of 
regulation at part-load, and use both mills 
together during full-load periods. The coal is 
ignited with oil. Before passing through the 
induced draught fan and to the chimney, the 
flow gases from the convection section give up 
heat to the combustion air in a Ljungstré6m air 
heater, and pass through a dust extractor. 
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Fig. 1—Section through compressor (3 radial stages) and turbine (5 axial stages). The shaft is supported in two 


only. 


The turbine casing has an inner austeniti 
space 


ic lining, with insulation filling the intermediate 
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A—Combustion chamber (radiation sect on). 
B—Combustion chamber Senmetien section). 
C—Combustion air 

D—Combustion air. 

E—Elue gases. 


Fig. 2—Pulverised coal fired air heater. The burner is 
above the combustion chamber. A wet slag extractor is 
arranged underneath the air heater 


The air heater was designed very conservatively 
and it is now considered that higher loads on 
the combustion chamber are possible. The 
heater for a 6MW plant, for instance, would 
need to be only slightly larger than the present 
one. 

Another important component is the recupera- 
tor or heat exchanger, part of which is shown in 
Fig. 3. Double-ribbed tubes were adopted for 
the first time and were specially developed for 
this application. Their use is made possible by 
the fact that the circuit air is pure and does not 
cause any deposits. 

Precoolers and intercoolers employ standard 
ribbed copper tubes through which the water 
circulates while the gas is on the outside. 

Pipes for the hot working medium are con- 
structed, like the turbine, with double walls, 
having a thin perforated inner tube of austenitic 
material which is insulated from the outside 
pipe and serves only to guide the flow, while 
the outer pipe takes the pressure. Because the 


temperature of the outer pipe is much reduced 
by this design, fewer expansion joints are 
required. 

Losses of air, which amount to about 0-1 





Fig. 3—Part of recuperative 
ribbed tubes. The design 
closed cycle which a its. Active tube 
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per cent of the circulating volume, are made 
up by a compressor set, consisting of a GHH- 
Lysholm compressor in ‘the intermediate cooler 
and a Linde reciprocating compressor. The 
compressors supply receivers at 40 atmospheres, 
from which air is also taken to increase the 
system pressure and thus increase the load, 
while the pressure is reduced for a diminished 
load. 
The plant, which was put into service at the 
of the year, was constructed by 
Escher Wyss, Ltd., Zurich, Escher Wyss G.m.b.H. 
Ravensburg, and Gutehoffnungshiitte Sterkrade 
A.G. (GHH). The air heater was designed in 
co-operation with the Kohlescheidungs-Gesell- 
schaft, Stuttgart (KSG); the same company 
also supplied the coal pulverising equipment and 
the burners. 


British Engineers’ Visit to German 
Steel Works 


During the period November 27 to Dec- 
ember 1, a team of twelve British engineers 
visited a number of German steel works and 
factories, with the principal object of studying 
the German approach to lubrication problems in 
steel works equipment, and to interchange views 
on common problems. The works which were 
visited include Mannesmann Rd6hrenwerke 
(Diisseldorf-Rath) (lubrication of rotary furnaces, 
tube mills and a small continuous tube mill) ; 
Capito and Klein (Benrath) (1100mm hot and cold 
strip mills); De Limon Fluhme and Co. 
(Diisseldorf) (manufacture and testing of high- 
pressure lubrication equipment); Kléckner 
Hiittenwerke (Haspe) (new continuous bar and 
rod mill); and Oberhausen Hiittenwerke 
(Oberhausen) (new continuous bar mill, 44in 
cogging mill, continuous billet mill). The visit 


ended with a joint meeting with engineers from 
the Verband Deutscher Eisenhiittenleute. 

The general attitude of German steel works 
engineers towards lubrication appears to be that 


lubrication should be as reliable and as simple 
as possible. In regard to grease lubrication 
equipment, direct line systems were preferred 
in all places where lubrication really mattered. 
On a number of occasions it was observed that 
direct feeding lubricators, centrally fed from a 
master unit, were situated in niches of passages 
below the mill, i.e. twelve to twenty-four lines 
rose almost vertically to the stands. In a number 
of cases, these lubricators were motorised, the 
motor being time-clock controlled. In other 
cases, the motors were electrically connected to 
the mill motors. 

This method of using direct feeding lubricators 
with no distribution elements or manifolds, no 
springs and no valves, and charging them from a 
central lubrication point appears to have the 
advantages of automatic centralised lubrication 
by line systems, without incorporating their 
disadvantages, e.g. eliminating the use of mani- 
folds or distribution elements, which in steel 
works conditions are liable to damage or to 
failure. 

Single-Line Systems.—Single-line systems 
seemed to be preferred where conditions did not 
require continuous application of lubricant, and 
the team found a considerable number of such 
systems being utilised. Single-line lubrication, 
usually hand operated, was found on rotary 
furnaces, charging cranes for rotary 
continuous tube mills of the smaller sizes, cold 
strip mills, and other plant. 

The single-line systems are stated to be inexpen- 
sive, both in respect of equipment and installa- 
tion. They are designed to have one centralised 
pumping unit feeding through any arrangement 
of lines to a number of distribution elements, 
each one of which is connected with its point of 
application. These elements are designed in 
such a way as to lock themselves when they 
have given up their charge of lubricant, so that 
within the capacity of the system, the pressure 
resistance on the bearing has no influence on 
the amount of metered lubricant fed to the 
bearing. Even on rotary furnaces and rotary 
furnace charging cranes, single-line systems had 
been operating for three and a half years without 
a single bearing having to be changed. 

Closed Fabric Bearings—Oil and water- 
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lubricated closed fabric bearings were seen on 
both the continuous bar and rod mill at Kléckner 
Hiittenwerke, Haspe, and the new bar mill at 
Oberhausen Hiittenwerke, Oberhausen. In each 
case the bearing is mechanically oil lubricated 
through one set of inlet holes and through 
another set of inlet channels water is injected into 
the bearing. 

The ratio of oil to water is approximately 1 in 
1000. The oil is a marine oil which has a slight 
tendency to emulsify. The team was told that 
the straight oil would not form an oil film on the 
fabric bearings and a soluble oil would dissolve 
in the water and run off immediately. The two 
oils that were found satisfactory were ‘‘ Voco ” 
marine oil (Mobil Oil) or “* Nautilus ” oil (Shell). 

Initial troubles on these bearings were due to 
sticking of the seals. In the beginning, sealing 
rings were made of the same fabric and tended to 
swell: they would then stick and the cooling water 
and scale would enter into the bearing and 
damage it. Practice had shown that if the sealing 
ring was made of a composite material—the 
moving part of phosphor bronze, the remainder 
of fabric—this difficulty could be overcome. 

When this system was introduced at Ober- 
hausen great anxiety was expressed that the 
already scarce water supply might be con- 
taminated, and in particular the electrical engineers 
were afraid of their equipment being damaged ; 
but two and a half years’ experience had shown 
that this was not occurring. 

Oberhausen had only one water system and all 
the water was passed through settling tanks. 
The amount of oil used by a 350mm diameter 
by 400mm long bearing was 50 grammes per 
hour. It was so small that only the slightest 
layer of oil was found on the settling tanks, from 
where it was removed by skimming. No trouble 
had been experienced with contamination. Any 
changing of the segmented closed fabric bearing 
could be effected very easily; unlike white 
metal bearings, no pouring or machining was 
necessary—one merely took one segment out and 
put another segment in. 

The team was told that German practice in 
regard to fabric bearings was that for speeds 
higher than 4m per second fabric bearings were 
not recommended, instead anti-friction bearings 
are used. For speeds of 1m up to 1-5m per 
second, water lubrication in itself was sufficient. 

For lower speeds, however, oil or grease had 
to be used in addition to the water. The choice 
depended entirely on the design of the bearing. 
In the case of open bearings, grease was used ; 
in the case of the closed fabric bearing, oil was 
used, as the grease would block the water outlet 
channels. At all the closed fabric bearing 
installations seen, the oil was introduced by 
means of a direct feeding lubricator, centrally 
fed from a master pump. The amount of oil 
fed by various works seemed to vary greatly and 
it would appear that the minimum amount 
necessary had not yet been established. 

Roller Tables—One of the most interesting 
matters observed was the abandonment of the 
oil circulation system on the roller tables of the 
hot strip mill at the works of Messrs. Capito 
and Klein, and its replacement by a two-line 
hydraulic grease system. When this mill was 
built two years ago, it was considered that these 
bearings should be oil lubricated and attached 
to the general circulation system. During the 
first year of operation, it was found that par- 
ticularly as high descaling pressures (2000 Ib per 
square inch) were used, a considerable amount of 
water trouble resulted, and after{many attempts 
to put matters right it was decided to attach the 
roller table to the grease system and not to the 
oil circulation system. The question was raised 
later during the joint meeting and the German 
lubrication engineers agreed that where there 
was water, and in certain other cases, grease 
systems should be used. 

One case was reported where, on the working 
table of a cogging mill, the pinion design had 
been altered so as to utilise spur gears instead of 
bevel gears, and to separate the driving part 
from the actual roller table. This facilitated 
grease lubrication of the roller table and oil 
lubrication of the gears in their box. 

Slipper and Palm End Lubrication.—Mech- 
anical lubrication of slippers on palm ends 
seems to be common practice in Germany now, 
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since lubrication by this means, not only on the 
palm ends of the mill side, but also on the palm 
ends of the motor side, is much cheaper than 
the oil flooding system practised in this country, 

Specification of Lubricants.—Strong repre. 
sentations were made by the Verband Deutscher 
Eisenhiittenleute for better specification of both 
lubricants and lubricant requirements by oil 
companies and designers of equipment respec. 
tively. One of the most important specifications 
for circulating oil concerned water separation 
properties. The only emulsification tests avail. 
able were established for turbine oils and oils 
working under steam conditions. However, 
rolling mill conditions were not the same as those 
on turbines. An oil shaker, or some similar 
apparatus, should be developed and standardised, 
because the water separation rate affected the 
size of tank required for any circulation system, 
Another test urgently required was one establish- 
ing the percentage of additives left in a lubricant 
after a period of use. The trend in German 
steel works was to find out more and more about 
the lubricants used and not to rely on oil com- 
panies as is customary in Britain. 

The visit was arranged by Dr. Alfred Schmemann 
(De Limon Fluhme, Diisseldorf) and Mr. H. Peter 
Jost (Centralube, Ltd., London). A return visit 
by German steel works lubrication engineers of 
the Verband Deutscher Eisenhiittenleute is tenta- 
tively planned for April, 1957. 


German Chemical Industry 


In the first nine months of 1956, German 
chemical exports rose by 12-5 per cent to 
approximately 2770 million DM. This compares 
with 16 and 32 per cent for the corresponding 
periods in 1955 and 1954. The reduction is 
attributed to the preference of underdeveloped 
countries for capital goods rather than consumer 
goods, to which category most of the chemical 
production belongs. Foremost among exports 
are heavy chemicals (662 million DM., represent- 
ing 24 per cent of the total exports), second place 
being taken since the end of 1955 by plastics, 
including plastic sheet and foils (250 million 
DM.). Aniline dyes receded to fifth place with 
208 million DM., a reduction of 19,000,000 DM. 
This is thought to be due to international com- 
petition and the increasing foreign manufactur- 
ing capacity. Pharmaceuticals increased to 247 
million DM., while nitrogen fertilisers decreased 
to 190 million DM. 

West German production of plastic foils 
(notably soft PVC) increased again by 8 per cent, 
making it likely that a turnover of 140 million 
DM will be reached this year. Plastic floor cover- 
ings and tiles are expected to exceed 20,000,000 
DM this year. Exports of plastic foils and artificial 
leather remained on last year’s level (32 and 
10-5 per cent respectively of the total turnover, 
compared with 35 and 11-5 per cent in 1955). 
In the case of PVC floor coverings, the proportion 
of exports increased from 9 per cent of the total 
production in 1955, to 12 per cent this year. 

Chemical imports increased by 10 per cent, to 
reach 973 million DM., almost the same as the 
increase in the export figures. Of this total, raw 
materials accounted for 189 million DM. (increase 
5 per cent), while semi-manufactures and finished 
products amounted to 784 million DM. (increase 
12 per cent). Synthetic fibres (102 million DM.) 
and plastics (63,000,000 DM.) showed the largest 
percentage increases (25 and 35 per cent respec- 
tively). Pharmaceuticals (57-4 million DM.) 
increased by 18 per cent. Heavy chemicals still 
top the list with 147 million DM., although the 
percentage increase was small, while imports of 
dyestuffs decreased. 


North German Experimental Reactor 


The experimental reactor of the four North 
German Linder is to be sited near Tesperhude/ 
Geesthacht, in the Geesthang hills, about 50m 
above the level of the River Elbe. The reactor 
is to be built into the hillside for safety reasons, 
and will be of the “ swimming-pool” type. An 
important aspect of the work which is to be 
carried out will be the testing of materials for 
radiation shields, with a view to developing 
lightweight shielding for marine propulsion. 
The reactor is to be constructed by the Deutsche 
Babcock and Wilcox A.G. 
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SprAY COATING 
HE initial demonstration of the “ Vanco” 
metallising gun took place at the booth of the 
Vandersee Corporation, of Union, New Jersey. 
One of the outstanding aspects of this new 
design is the use of a governor-controlled air 
turbine drive. Dynamicall ly balanced, the air 
turbine provides positive, power control uni- 
formly feeding metal wire without fluctuation. 
The turbine is automatically governed by the 
propulsion fluid supplied to the primary and 
secondary turbine, arranged so that their oppos- 
ing forces are in direct proportion to the change 
of volume or pressure of the fluid supply. The 
gas mixing chamber wire nozzle of the gun 
incorporates a new development of mixing the 
gas and oxygen at the point closest to com- 
eaian thus completely eliminating back-fire. 
No adjustments are required on the air cap, 
and each wire nozzle is specifically designed to 
provide the exact proportion of gas and oxygen 
used. To provide efficient heat distribution, the 
number of orifices in the nozzles varies according 

to the diameter of the wire used. 

The new gun has all its six anti-friction bearings 
mounted in a one-piece gear case, ensuring 
positive alignment and lubrication of all moving 
parts. To prolong the life of the moving parts, 
a light oil is sealed in the gear case with syn- 
thetic rubber seals. Constant wire feed into the 
gun is accomplished by a compound turbine 
containing a rotor and stator responsive to 
opposing propulsion fluids. One propulsion 
fluid jet remains in a fixed position in the primary 
turbine to develop the power for rotation. The 
other fluid jet angle is adjustable, causing the 
propulsion fluid to impinge upon the secondary 
rotor vanes opposing rotation, thus resulting in 
automatic compensation for subsequent air 
fluctuation. A slight up or down movement of 
the turbine control lever instantaneously increases 
or decreases the wire feed. The constant abrasive 
action of the wire passing through the nozzle 
insert causes wear. The “ Vanco” nozzle has a 
replaceable hardened steel wire sleeve insert 
that prolongs the life of a nozzle indefinitely. 
The inserts are easily installed and are available, 
with a renewing tool, for all wire diameters. 

Another interesting new gun development in 
the field of spray coating was exhibited by the 
Metallizing Engineering Company, of Westbury, 
New York. The so- 
called “Type P Thermo- 
spray” gun (Fig. 8) 
incorporates a new prin- 
ciple which permits ther- 
mal spraying of anumber 
of materials without the 
use of compressed air, 
The thermal efficiency 
achieved in the design of 
the gun permits the use 
of comparatively high 
melting-point materials, 
such as the boron-silicon 
self-fluxing alloys used 
for hard facing and cor- 
rosion resistance ; stain- 
less steels, chromium- 
nickel alloys, bronze and 
ceramics, such as alumina 
and zirconia, The gun is 
claimed to apply these 
materials many times 
faster than any pre- 
viously known powder 
gun, and deposit efficien- 
cies range between 95 


reservoir atop the gun or in a separate hopper 
o— —_ they are fed to the gun through a 
hose. The powders are gravity fed through an 
abrasion-resistant connector into the gun proper, 
where they are picked up by the gas flow and 
fed to the gun nozzle. Since the gun requires 
no compressed air there are only two light- 
weight hoses attached to the rear of the gun. 
Oxygen and either acetylene or hydrogen are 
used, depending on the work and the powder to 
be sprayed. The design of the gun nozzle is 
such that the material being sprayed is heated 
efficiently and melted thoroughly. A siphon-jet 
arrangement at the — = nozzle not only con- 
tributes to the high thermal efficiency of the 
gun but helps to propel the pier a to the 
surface being sprayed. A small, electrically- 
operated vibrator, which is attached to the gun 
below the nozzle, is supplied for use when 
spra the ceramics to ensure a smooth flow 
of the lighter-weight materials. 

The Refractories Division of the Norton 
Company, of Worcester, Massachusetts, 
introduced its ““ Rokide” spray coatings at the 
Metal Show. These coatings consist of hard, 
adherent crystalline refractory oxides which 
protect the underlying material from high 


temperatures and from abrasion. The coatings - 


are both thermally insulating and electrically 
insulating. They can be applied to a variety of 
materials, and are particularly adaptable to 
metals. Because of their hardness, the coatings 
reduce the erosion of metal parts. The coatings 
are inert to attack by most chemical agents and 
stable in combustion atmospheres, so that they 
will reduce the corrosion of metal parts. When 
exposed to heat, their high melting points and 
low thermal conductivities reduce the metal 
temperature or permit higher operating tem- 
peratures. The coatings are showing consider- 
able promise for rocket, jet engine and guided 
missile components such as nozzles, motor tube 
linings, vanes, motor components, tail pipe 
linings, inner combustion chamber linings, 


cross fire tube linings, flap nozzles, housings and 
shroud ring insulations. 

It should be borne in mind that there are 
some limitations to the coatings. Ceramic 
materials are non-ductile at room temperatures. 
Their compressive strengths are about ten times 
greater than their tensile strengths. Therefore, 
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when the coating is stressed, it will withstand 
much more stress in compression without failure 
than in tension. This is borne out in thermal 
cycling tests of coatings on concave and convex 
surfaces. Coatings on concave surfaces, such as 
the inside diameter of a tube, will withstand 
many more cycles of heating and cooling than 
will a coating on the outside of a tube or cylinder. 
Stresses are set up by the expansion and con- 
traction of the metal and the coating as the part 
is heated and cooled. At times another limitation 
of the coatings is their slight permeability. In 
some cases, with time as a factor, corrosive 
agents will permeate the coatings and attack the 
metal, although such attack will be a great deal 
slower than in the case of uncoated metal. 

The “ Rokide” spray coatings are produced 
by heating the end of a solid rod to fusion and 
projecting the molten particles at a high velocity 
against a surface where they adhere and solidify. 
Although coatings of alumina, zircon and 
zirconia are now commercially available, a 
number of other materials have been successfully 
processed on an experimental basis. Almost 
any material which meets the following require- 
ments can be applied as a coating ; it must melt 
rather than sublime, may or may not produce a 
coating, and must form droplets rather than 
threads. Obviously, there are many materials 
which would meet these requirements. The 
process is not a limited one, since it is possible 
to prepare coatings from refractory oxides and 
oxide compounds. For example, some of the 
oxide coatings which have been prepared are : 
aluminium oxide, zirconium oxide, titanium 
oxide, magnesium aluminate, iron oxide, Zir- 
conium silicate, and chromium oxide. Porcelains 
and cermets are other examples of mixtures which 
have been made as coatings. The coating process 
is covered by U.S. Patent No. 2,707,691 and 
licences can be obtained from the Norton 
Company. 

A demonstration of flame plating, shown in 
the illustration (Fig. 9), was one of the most 
interesting displays at the booth of the Linde 
Air Products Company. This method of metal 
surfacing is a detonation process and is per- 
formed in an acoustically treated chamber, 
using a specially constructed gun. The gun 
consists basically of a barrel, a mechanism for 
loading powder, acetylene and oxygen into the 
firing chamber, and an igniting system. Measured 
amounts of powdered coating are supplied to the 
gun from a dispenser i in a carrying stream of gas. 
The powder remains suspended in the explosive 
gas mixture until it is ignited by an ordinary 
spark plug. The barrel of the gun is designed 
to concentrate the heat and pressure waves pro- 
duced in the explosion. When the temperature 
inside the gun reaches 6000 deg. Fah. the heat 
waves begin to move faster than the pressure 
waves, resulting in detonation rather than 
simple combustion. 

The heat waves move through the gas and 
powder mixture about ten times faster than 
sonic velocity, completely burning the gases and 
building up a high pressure within the barrel. 
When the detonation wave leaves the barrel it is 
transformed into a shock wave, which dissipates 
into the surrounding air, carrying with it the 
particles of molten coating materials. The 
kinetic energy of these high-velocity particles is 
high enough to embed them in the workpiece. 
Repeated detonations, about four per second, 
build up a homogeneous coating. Although the 
temperature inside the gun reaches 6000 deg. 
Fah., the part being plated never exceeds 400 deg. 
Fah. because of the rapid dissipation of the heat 
waves as they emerge from the gun barrel. Even 
when high-melting materials are being deposited 
the workpiece remains relatively cool. This 
fact, and the small mass of coating applied 
during a single detonation, make the process 
suitable for thin and easily deformed structures. 

Until recently, most flame-plating applications 
have used tungsten carbide coatings, but 
aluminium oxide can now be used. This oxide 
coating has excellent resistance to chemical 
attack and high temperatures, combined with 
hardness, abrasion resistance and low porosity. It 
can be used in such applications as seals operating 
under heat and in corrosive media, thrust bearings, 
pump plungers, engine parts, and heat-resistant 
insulated surfaces for electronic components. 





Fig. 9—Demonstration of Linde ‘‘ Flame-Plating ’’ tungsten carbide metal 
surfacing process 


PRESSURE VESSELS 

Details relating to one of the outstanding 
recent fabrication projects involving pressure 
vessels were released by Combustion Engineer- 
ing, Incorporated, of New York. The reactor 
vessel, which is shown in the _ illustration 
Fig. 10, was constructed at the Chattanooga 
works of the firm in Tennessee and is now being 
installed at the first American full-scale com- 
mercial nuclear power station to be operated by 
the Duquesne Light Company at Shippingport, 
Pennsylvania. The reactor vessel is designed to 
withstand a 2500Ib per square inch gauge 
internal pressure at 600 deg. Fah. At the rated 
load 26,000,000 Ib of primary coolant water will 
enter the vessel each hour through four inlet 
nozzles and pass through the core, where the 
temperature will be raised from 507 deg. Fah. to 
542 deg. Fah. The dry weight of the vessel is 
235 tons, of which the shell portion weighs 150 
tons and the removable top head 85 tons. In 
addition, the vessel will contain thermal shields, 
a core assembly and other equipment having a 
total weight of an additional 100 tons. The 
internal diameter is 9ft lin and the length from 
the inside of the lower head to the inside of the 
top head is 31ft 3in. 

The top head is fastened to the shell section by 
means of forty-two 6in diameter studs, each 
804in long. Each stud with its accompanying 
nuts weighs 700 1b. To secure the head to the 
vessel shell these studs are elongated by heat 
supplied from electric heaters extending into the 
centre of the studs so that the nuts can be turned 
through a predetermined angle to induce the 
required stud tension when the studs cool to 
ambient temperature. The stud tension required 
to maintain contact of the mating surfaces of the 
head and shell under design conditions is 
40,000 Ib per square inch. The removability of 
the head is a design requirement to facilitate 
the servicing of the interior of the vessel. 

Since the hot primary coolant water circulated 
through the reactor vessel is corrosive, the 
internal portions of the vessel are clad with a 
din minimum thickness of a corrosion-resistant 
stainless steel. The hemispherical bottom head 
and shell courses were fabricated from manga- 
nese-molybdenum clad plate having 6in. and 
8#in minimum thicknesses respectively. These 
integrally clad plates were fabricated by the 
Lukens Steel Company. The massive head 
hemispherical portions of the removable head 
could not be procured with the stainless steel 
integrally clad. In order to clad these thicker 
sections a special device for cladding the base 
metal by weld deposit was developed at the 
Chattanooga shops of the company. 

The base material of the vessel is manganese- 
molybdenum steel, meeting the requirements 
of the A.S.M.E. Material Specification SA-302, 
Grade B, which calls for a minimum tensile 
strength of 80,000 Ib per square inch. The 
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specified composition is manganese 1-10 to 
1-50 per cent, molybdenum 0-40 to 0-60 per 
cent, and carbon 0-27 per cent. The stainless 
Cladding is A.I.S.I. Type 304-L, 18 per cent 
chromium, 8 per cent nickel steel, with a maxi- 
mum specified carbon of 0-03 per cent. The 
bond between the cladding and the base metal 


. must be sufficient to meet the shear test require- 


ments under A.S.M.E. Specification SA-264, 
and the continuity of bond was ensured by ultra- 
sonic reflectoscope inspection of 100 per cent 
of the plate surfaces. 

Some idea of the problems regarding manu- 
facturing of the reactor vessel can be gained 
by realising that the parts making up the vessel 
were the biggest and heaviest of their kind 
ever made by the firm. The procurement of 
plate material presented one of the more difficult 
problems. This involved getting very thick 
and heavy clad plates with an integral bond 
between the clad and backing plate. The flanges 
for the vessel and heads presented difficult 
alloy-steel forging problems, which were finally 
solved by the Bethlehem Steel Company. After 
forming the parts, the mating edges were 
machined to provide welding grooves. All of 
the welding operations were required to be 
performed while the parts were kept hot, thus 
increasing the difficulties of fabrication. Welding 
of the thicknesses involved up to 10in required 
very close control of the welding technique. 
Radiographing of the welds joining the various 
parts was performed on a 15 MeV betatron. 
The heat treatment of -all welds was done in 
large heat-treating furnaces at elevated tem- 
peratures to relieve the stresses in the material. 
On some parts the accumulated heat-treating 
time amounted to about sixty days. All clad 
surfaces were inspected with a dye penetrant 
fluid to ensure the absence of any minute flaws. 
All the backing plate surfaces were inspected 
with a magnetic particle test to ensure freedom 
of defects. The machining was accomplished 
on large and special equipment designed primarily 
for this kind of vessel. The final machining 
operation involved a period of approximately 
sixty days on one of the world’s largest boring 
mills. The machining operation was performed 
using optical methods to align various matching 
machined surfaces. 


MECHANICAL TESTING EQUIPMENT 


The Ivy Company, of Norwalk, Connecticut, 
exhibited its Model “ BJL-1” dynamic creep 
testing machine which has been developed to 
fill the demand for a simple, inexpensive and 
easily maintained fatigue and dynamic creep 
testing machine for use either at room or elevated 
temperatures. To fulfill this requirement; the 
company designed this unit based on a machine 
originally developed by Dr. B. J. Lazan. The 
Lazan machine was selected because of its 
proven performance during several years of 


Fig. 10—235-ton reactor pressure 
Engineering for the Shippingport atomic power station 
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vessel fabricated by Combustion 


continuing use. It is of particular interest to 
note that the machine has an adjustable bumper 
incorporating an amplitude limit switch. In 
most tests the proper adjustment of the bumper 
will stop the machine immediately before the 
specimen is completely fractured, making it 
possible to conduct metallurgical examinations of 
the fatigue-creep fracture. 

The machine is shown in the sectional 
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A—Test specimen. 

B—Machine cabinet. 

C—Flexure pivots. 

D—Specimen grips. 

£—Dial indicators for specimen alignment. 
F—Screw jack with geared motor drive. 
G—Columns. 

H—Limit switches. 

J—Motor, oscillator drive. 

K—Oscillator housing, containing adjustable eccentric mass. 
L—Upper platen. 
M-—Static force springs. 

N—Static force sensing element. 
P—Mechanical per. 

Q—Vibration isolators. 


Fig. 11—Section through Ivy model 
dynamic creep testing machine 
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drawing in the illustration, Fig. 11. The 
alternating force is produced by an adjustable 
eccentric mass which is supported on bearings 
in an oscillator housing. The eccentric 
is rotated at 3600 r.p.m. by the synchronous 
motor through the flexible couplings. The 
oscillator housing is guided by the flexure 
pivots which allow the oscillator only vertical 
motion. The flexures absorb the horizontal 
component of the centrifugal force produced 
by the eccentric. The static tension force is 
applied through the springs held at one end 
to the oscillator housing and at the other to 
the screw jack which is driven by the gear 
motor. The sensing element is used to 
measure the static extension of the springs. 
The sensing element also energises electronic 
controls which start and stop the gear motor 
as needed to maintain the desired tension during 
the test. 

The specimen is held by the grips which 
are made of high-temperature resistant alloys. 
The lower grip is fastened to the top of the 
oscillator, while the upper grip is held 
to the upper stationary platen which is sup- 
ported by three columns. These columns 
are threaded to enable a vertical adjustment of 
the plate in order to accommodate specimens 
of various lengths. Dial indicators are pro- 
vided for indicating the angular displacement of 
the upper grip and thus preventing such 
displacement during the clamping of the specimen 
grip assembly prior to a test. This enables the 
proper clamping of the specimen in position 
without introducing undesirable clamping stresses 
that cannot be accounted for and thus cause 
erroneous results. The machine is housed in a 
heavy cabinet which is seismically supported 
on the floor by the vibration isolators. This 
prevents vibrations from being transmitted to 
the floor, and makes it possible to place this 
machine on any floor that can carry its weight. 
No special foundations are, therefore, needed. 

The vibrating and static and dynamic force 
applying the mechanisms of the machine are 
protected by a mechanical bumper which 
prevents excessive deflection of the springs. 
Three limit switches stop the motors when 
the motion of the oscillator or the travel 
of the jack exceed allowable limits. One or 
more of these limit switches are tripped 
at the end of a test upon fracture or excessive 
creeping of the test specimen. A revolution 
counter registers the number of cycles of stress 
in the specimen. It is driven at 3-6 r.p.m. by a 
timing motor which starts and stops at the same 
time as the motor. A special control cabinet 
contains the magnetic motor starters, push- 
button controls and indicating lights, as well 
as the cycle counter and the electronic control 
box for the static force. An auto-transformer 
is also supplied for the gradual starting of the 
motor, which is necessary to prevent over- 
loading the test specimen at the time the test is 
started. A safety feature incorporated in this 
circuit makes the full-speed starting of the motor 
impossible. ; 

The furnace of the machine is electrically 
heated and is supported by a bracket so as to 
surround the test specimen. Thermocouples 
mounted on the surface of the specimen are 
used in conjunction with the temperature 
controller recorder, which accurately maintains 
and records the temperature of the test specimen. 
The furnace and controls are electrically dis- 
connected upon failure of the test specimen. 

The creep recorder furnishes a record of the 
elongation-time curve of the specimen under- 
going test. Creep is measured directly between 
the two ends of the specimen by means of the 
dynamic stress extensometer recently developed 
by Dr. B. J. Lazan. A differential transformer 
pick-up is incorporated in the extensometer. 
The electrical signal from the differential trans- 
former is a measure of creep and is recorded 
on a strip chart recorder. The dynamic stress 
extensometer gives unusually accurate results 
because it is directly attached to the specimen. 
Thus, unlike most other available methods, 
errors resulting from the indirect measurement 
of creep in a dynamic testing machine are 
eliminated. When both the temperature and 
the creep of the specimen must be recorded, 
these two variables can, if desired, be recorded 
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on the same chart by using a two-pen recording 
instrument. 

Several interesting high-speed rotating beam 
testing machines were shown at the stand of 
Krouse Testing Machines, Incorporated, of 
Columbus, Ohio. The firm’s three sizes of 
machines are of the same general construction 
and follow the same principle of operation. 
The 60,000in-lb machine is capable of testing 
3in to 4in diameter specimens at zero to 60,000 
in-lb bending moment. The 10,000in-lb machine 
is capable of testing specimens from 1tin to 
24in diameter at zero to 10,000in-lb bending 
moment. The 1500in-lb machine is capable of 
testing jin to 1}in diameter specimens at zero 
to 1500in-lb bending moment. In each machine 
the entire operating assembly is mounted on a 
rigid beam supported on vibration isolators 
to eliminate noise. A heavy-duty motor, 
inside the machine cabinet, powers the driving 
spindle by means of a belt drive over a variable 
pitch pulley. The specimen is mounted between 
the driving spindle and the bending arm. A 
deadweight load is applied to the free end of 
the bending arm through a weight beam linked 
to it by a rod and yoke. The weight beam is 
graduated in 1000in-lb steps with the weight 
micrometer dial graduated in 10in-lb steps. 
A precision cut-off switch, mounted directly 
under the weight beam, can be adjusted to stop 
the machine when the slightest increase of deflec- 
tion of the specimen occurs. A reset counter 
which is mounted at the top of the machine 
records each 100 cycles up to 100 million cycles. 


GREGORY AWARD 


During the National Metal Congress, Mr. 
George E. Gregory, President of Gregory 
Industries, Incorporated, of Lorain, Ohio, 
manufacturers of the Nelson stud welding 
equipment, announced the first annual Gregory 
Award. A cash award of 1500 dollars—or 
2000 dollars in scholarships for any individual or 
college of the winner’s choice—will be given for 
the year’s most outstanding contribution in the 
field of semi-automatic electric arc stud welding. 
A complete stud welding unit will also be 
presented to the engineering school or college 
whose students and faculty shall have submitted 
the most outstanding group of entries in this 
competition. Additional equipment awards to 
educational institutions will be made on the 
recommendation of the judges if warranted by 
the calibre and the number of entries. The 
principal award will be made to the person 
responsible for the development of stud welding 
application or studs which shall be judged most 
significant on the basis of : (1) reducing costs 
for industry ; or (2) improving the appearance, 
serviceability and life of a product or structure ; 
or (3) performing a function not possible by any 
other method. Residents of the United States, 
Canada, and all other countries where the 
Nelson stud welding process is presently in use, 
are eligible for the award. Individuals in any 
way associated with the manufacture, sale or 
distribution of stud welding equipment are not 
eligible for this competition. Entries will be 
judged by a committee of four engineers under 






931 


the chairmanship of Dr. Donald S. Clark, 
President of the American Society for Metals. 
Entries must be postmarked before midnight, 
June 30, 1957, and should be mailed to Dr. 
Donald S. Clark, Chairman, Gregory Award Com- 
mittee, 7301, Euclid Avenue, Cleveland, 3, Ohio. 





Motor Grader Equipped With 
Torque Converter 


THE accompanying illustration shows the new 
‘** Power-Flow 660” motor grader which has 
been added to the line of earth-moving plant 
made by the Le Tourneau-Westinghouse Com- 
pany, of Peoria, Illinois. The grader is equipped 
with a 190 h.p. diesel engine, a single-stage 
torque converter and a four-range constant-mesh 
transmission. An interesting design aspect con- 
tributing to the speed and ease of handling of the 
new unit is a mechanism which allows the 
operator to make changes in travel from forward 
to reverse, and vice versa, without hand shifting. 
It is accomplished with a rocker pedal situated 
on the cab floor at a point where the clutch pedal 
would be in a standard transmission machine. 
To set the grader in motion forward, in any 
previously selected range, the operator has only 
to press the rocker pedal with his toe. To shift 
to reverse he merely rocks his foot on the pedal 
applying pressure with his heel, and change of 
direction is immediate. At all times in this 
shifting operation the operator’s hands are free 
to manipulate the steering, blade and other 
controls. According to the designers, this 
simple high-speed system will prove a distinct 
advantage in shuttle work on heavy construction 
projects, shoulder sloping, and bucking drifts.in 
snow ploughing where quick machine co-ordina- 
tion is important. 

Another item to help the operator and let him 
give full attention to the machine’s work 
functions is a tail-shaft governor which auto- 
matically adjusts engine speed. Using this 
governor, the operator can set the speed at which 
he chooses to work with either the hand throttle 
or the foot accelerator, and eliminate any further 
manual throttle manipulation. The governor 
automatically measures requirements of varying 
resistance, load and grade and makes the 
necessary adjustment in engine speed to com- 
pensate and maintain a constant travel rate. 
The flexibility of power which the torque con- 
verter provides makes the machine ideally 
suited for such grader jobs as bank sloping, 
ditching, heavy grading, and other work where 
there are alternate light and heavy loads on the 
blade. In addition, the converter helps to con- 
tribute substantially to the mobility of the unit 
by making it more agile in traffic. With the 
selector set in the high range the grader can 
sprint from a standing stop to full speed without 
the necessity of manual gear shifting. The con- 
struction of the torque converter and constant- 
mesh transmission provides four forward speed 
ranges from a creeping 0-23 m.p.h. to 27-4 
m.p.h. The instant reverse provides an equal 
number of ranges from 0-22 m.p.h. up to 24-4 
m.p.h. 





Le Tourneau-Westinghouse ‘‘ Power-Flow 660 ’’ motor grader equipped with torque converter 
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Appointments 
Mr. Roy S. FENTON has been appointed home sales 
Engineering 


manager of Chaseside Company, Ltd. 


Mr. Georce Dow has been appointed assistant 
commercial manager, London Midland Region of 
British Railways. 

Professor JAcK ALLEN, M.LC.E., Professor of 
Engineering at Aberdeen University, has become a 
member of the British Transport Commission’s 
research advisory council. 

Sir Henry Witson SmirH has been appointed 
chairman of Powell Duffryn, Ltd. He succeeds Sir 
Herbert Merrett, who has resigned from the boards 
of Powell Duffryn, Ltd., and its associated com- 
panies. 

Tue NATIONAL Coat BoarpD has announced the 
resignation of Mr. W. Charlton Edwards from the 
position of finance director of the West Midlands 
Divisional Board. Mr. W. M. Crooks has been 
appointed to succeed him. 

BristoL AERO-ENGINES, Ltd., Bristol, announces 
the appointment of Group Captain S. O. Tudor as 
chief liaison officer, and of Air Commodore B. A. 
Casey as deputy chief liaison officer. Mr. L. C. R. 
Phillips has joined the staff of the engineering liaison 
department. 

Tse British Power PRESS MANUFACTURERS’ 
ASSOCIATION states that Mr. H. D. Challen, A.M.I. 
Mech.E., a director of Taylor and Challen, Ltd., has 
been re-elected chairman. Mr. E. C. Seed, M.I. 
Mech.E., chief engineer of Cowlishaw, Walker and 


Co., Ltd., has been elected vice-chairman. 


Business Announcements 

THE MULLARD ORGANISATION has moved to 
Mullard House, Torrington Place, London, W.C.1 
(telephone, Langham 6633). 

Tae HEAD WriGHTSON Export Company, Ltd., 
Thornaby-on-Tees, has opened an office at 21, 
Netaji Subhas Road, Calcutta, 1. 

British INSULATED CALLENDER’S CABLES, Ltd., 
states that its depot at Camden Street, Derby, now 
has an additional telephone number, Derby 44282. 

British OxyGen Gases, Ltd., has completed a 
programme of reconstruction and extensions at its 
premises at Tunnel Avenue, Greenwich, London, 
S.E.10. 


McKeEcuHNizE Broruers, Ltd., Birmingham, states 
that John Hood and Co., Ltd., 55, Cheapside Street, 
Glasgow, C.3, is now the sole selling agent in Scotland 
for its metals. 


Am ContTROL INSTALLATIONS, Ltd., Ruislip, states 
that its Birmingham office has been moved to 
Wolverley House, Digbeth, Birmingham, 5 (tele- 
phone, Midland 5148). 

Tue INCANDESCENT Heat Company, Ltd., Smeth- 
wick, Birmingham, states that Mr. M. V. Jackson, 

i representative, has moved to Hadfield 
House, Ecclesall Road South, Sheffield, 11 (telephone, 
Sheffield 65927). 

THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH states that Dr. Albert Parker is retiring on 
December 31 from his position as Director of Fuel. 
Research. He has completed twenty-eight years in 
the service of the D.S.L.R. and has been Director of 
Fuel Research since 1943. Dr. A. C. Monkhouse 
has been appointed acting Director of Fuel Research. 


Tue LicHTFoor REFRIGERATION ComPANy, Ltd., 
Abbeydale Road, Wembley, Middlesex, states that 
all its interests in the cold storage industry are being 
transferred, on January 1, to a subsidiary company 
entitled Lightfoot Cold Stores, Ltd. Mr. Kenneth 
Lightfoot is to be chairman and managing director 
of the new company, and Mr. John A. Howie has 
been appointed managing director of the parent 
company. 

Tue UNITED KINGDOM AToMIC ENERGY AUTHORITY 
has set up a commercial department within its 
industrial group, to handle sales of uranium, pluto- 
nium, thorium, graphite and other similar materials 
for the Authority. Within the general policies laid 
down by the Authority, this department will be 
responsible for negotiating terms and conditions of 
sale, including the determination of selling prices. 
The manager of this department is Mr. W. P. Warren, 
whose address is U.K. Atomic Energy Authority, 
Industrial Group Headquarters, Risley, near Warring- 
ton, Lancs. ee ns stable aoe 4 
special requirements for small quantities of researc 
materials will continue to be handled by the Research 
Group of the Atomic Energy Authority. 
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Personal and Business 


Contracts 


THe Hunstet ENGINE ComPANY, Ltd., Leeds, has 
received from The Consett Iron Company an order 
for eleven more heavy duty steel works locomotives, 
at a total value of nearly £150,000. 


THe GooLe SHIPBUILDING AND REPAIRING Com- 
PANY, Ltd., has received an order from Mason 
Trawlers, Ltd., for a trawler of length between per- 
pendiculars 137ft by 28ft beam by 14ft 3in moulded 
depth. The ship will be p led by a Mirrlees 
K.S.S.D.M. diesel engine developing 1000 h.p. at 
260 r.p.m. and a Robertson electric trawl winch. 


Miscellanea 


NaTIONAL Boat SHOw.—The third National Boat 
Show, sponsored by the Daily Express, will open at 
11 a.m. on Tuesday, January 1, 1957, in the Empire 
Hall, Olympia, London. The show will continue 
until January 12. 


DreseL ENGINE SPEED INCREASE.—Davey, Paxman 
and Co., Ltd., announces that it has increased the 
top speed of the R.P.H. four-stroke engines from 
1250 r.p.m. to 1500 r.p.m. At the higher maximum 
speed the output of the four, six, eight, twelve and 
sixteen cylinder units is, respectively, 160 b.h.p., 
274 b.h.p., 366 b.h.p., 562 b.h.p. and 750 b.h.p. 

WinrriTrH HeatH ATOMIC RESEARCH PRosecT.— 
The Minister of Housing and Local Government, 
Mr. Duncan Sandys, has directed Dorset County 
Council to refer to him for decision the application 
made oy the United Kingdom Atomic Energy Autho- 
rity for planning permission for the projected research 
establishment at Winfrith Heath. A local inquiry 
is to be held early in January. 


Frims.—A new colour film recently completed by 
Simmonds Aerocessories, Ltd., Treforest, Pontypridd, 
Glamorgan, entitled “‘ Nothing Rattles the Nyloc,” 
was shown in London last week. Many applications 
of the self-locking nuts manufactured by the company 
were shown, and their usefulness in a variety of 
industries demonstrated. A second film, entitled 
“ Hold Tight,” illustrated the adaptability of “‘ Spire ” 
speed nuts. Both films are available in 16mm size. 

METAL PROTECTION.—A metal primer for stopping 
rust and known as “ Glopane Universal,” has been 
developed by Corrosion, Ltd., Malvern Road, 
Southampton. It is claimed that this zinc-based 
material can be painted on iron and steel in either 
wet or dry weather or even under water if necessary. 
It dries hard in about twenty-four hours, leaving a 
coat of zinc which resists abrasion, renders any 
existing rust inert, and protects a structure from 
further rusting. Most kinds of paints, excluding 
bitumens, can be applied on the primer. 


SMALL AtrR CoMmpPREssOR.—An air compressor 
designed to deliver a small volume of air at pressures 
up to 50 Ib per square inch has been introduced by 
B.E.N. Patents, Ltd., High Wycombe, Bucks. It 
is a completely self-contained set consisting of a 
2in bore by lin stroke, single cylinder compressor 
which is coupled to a 4 h.p. motor and has a dis- 
placement of 1-7 cubic feet per minute. The com- 
pressor and its drive are mounted on a 1-25 cubic 
feet capacity air receiver and the assembly includes a 
finned expansion chamber, air intake filter, silencer, 
air pressure gauge, relief valve and a pressure regulat- 
ing valve. 

INDUSTRIAL GREASES.—Particulars have been 
received of a group of industrial greases now being 
made by Rocol, Ltd., Swillington, near Leeds. 
These greases are based on the firm’s “ Bentone ” 
greases, in which a modified bentonite clay is used 
as the thickening agent and is stated to render the 
greases very heat stable, resistant to working, highly 
repellant to water and enables them to be used up 
to the point of inflammability of the basic oil. The 
new greases have been given the trade name “ Moly- 
tone” and in them there is combined molybdenum 
disulphide to give improved lubricating and pressure 
resisting qualities. 

PorTsMouTH’s MaAtN Drarnace.—A __ booklet 
entitled “A History of Portsmouth Drainage, 
1856-1956,” written by the Portsmouth City Engineer, 
Mr. W. E. C. Chamberlain, has been published by 
the city corporation on the occasion of the coming 
into service of the Cosham mainland pumping station. 
The main drainage and sanitation system which has 
grown in the city during the period covered by the 
history has been a major factor in reducing the 
death rate from 25-3 per thousand to 10-76. The 
total cost of the post-war drainage schemes is expected 
to be about £480,000. The new mainland station 
has fully automatic machinery. 


Dec. 28, 1956 





INSTITUTE OF METALS AWARDS.—The Institute of 
Metals has announced awards of medals as follows : 
the Institute of Metals (Platinum) Medal for 1957 
to Dr. Maurice Cook, F.I.M., joint managing direcior, 
Imperial Chemical Industries, Ltd., Metals Division, 
in recognition of his outstanding contribution ‘9 
the science of metallurgy, to the non-ferrous met:|s 
industry and to the welfare of the metallurgical 
profession; the Rosenhain Medal for 1957 io 
Dr. H. K. Hardy, A.R.S.M., A.I.M., resear-) 
manager, United Kingdom Atomic Energy Authori:,, 
Industrial Group, in recognition of his outstanding 
contributions to knowledge in the field of physic::| 
metallurgy. 

NYLON Nuts FoR STAINLEsS STEEL FITTINGS.—As 
a result of its experience with stainless steel fittings 
for the milk and food industries, the Talbot Stead 
Tube Company, Ltd., Green Lane, Walsall, considers 
that the use of stainless steel for the hexagon nut 
on fittings having a rubber ring or other sealing 
media is . The firm has now developed a 
nut made from nylon produced as a machine moulding 
for its stainless steel fittings. Under the manufactur- 
ing process the nylon is fully saturated before despatch 
by the firm to eliminate the drawback of nylon in that 
it absorbs moisture from a humid atmosphere. The 
nuts are made in three colours for line identification 
purposes and in lin, 14in, 2, 24in and 3in dairy pipe 
fittings sizes. 

SIGNAL INSTALLATION AT FARRINGDON.—The big- 
gest push-button-operated signalling installation in- 
stalled by London Transport to date has been placed 
in service on the Underground’s Circle Line. This 
installation is situated at Farringdon and it will 
enable the complex traffic on the whole of the line 
as far as Liverpool Street to be worked from one 
desk equipped with eighty-one illuminated plastic 
buttons. Four cabins equipped with signal levers 
were originally necessary. The line is used daily 
by 850 Circle, Hammersmith, London Midland and 
Eastern Region passenger trains, and main line 
goods trains. The operating panel is situated in a 
rebuilt signal cabin at Farringdon and is linked 
with sixty-seven signals and fifty-four pairs of points 
through interlocking equipment in which steel 
shafts operated by compressed air cylinders carry 

out movements formerly made manually by signal- 
men in the various cabins. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND.—At a meeting of the Institution of 
Engineers and Shipbuilders in Scotland, held in 
Glasgow, on Tuesday, December 18, Mr. J. Turnbull 
presented a paper entitled “Hull Structures.” 
The paper notes that the outstanding recent change 
in ship construction has been the adoption of welding 
and that greater care in design is called for than with 
riveted construction. Graphs show the incidence 
of ship structural failure on the basis of year of 
casualty and of year of build and reveal the decline 
of casualties since 1943. After expressing the thought 
that the welded ship is less immune to minor struc- 
tural failures, the paper on to consider still 
water bending moments for ships with machinery 
amidships, two-thirds aft and right aft. Draught 
forward is related to the incidence of slamming and 
the ability of riveted structure to relieve high stress 
concentrations by a slight movement within itself. 
Discontinuities at the strength deck are mentioned 
and examples of hatchway corner arrangements 
illustrated and commented upon. Various design 
details and procedure receive attention and there are 

concerning questions of corrosion and 


repair. 
RECIPROCAL AGREEMENTS ON SOCIAL SECURITY.— 
Reciprocal a; its on social security between the 


United Kingdom and the Federal German Republic 
were signed in London last week. On the United 
Kingdom side the agreements apply to Great Britain, 
Northern Ireland and the Isle of Man. One agree- 
ment covers unemployment insurance and assistance. 
It will enable people who go from one country to 
the other to have their records of employment and 
insurance contributions in both countries taken into 
account if they become unemployed and have to 
claim benefit in either country. The other agreement 
covers all other National Insurance and Industrial 
Injuries benefits. It provides for insurance in both 
countries to be taken into account when a person 
claims benefit under the scheme of either country. 
Each country also undertakes to pay certain benefits 
in the other country to people who have qualified 
for them. A protocol on health services entitles 
people who go from the United Kingdom to Germany 
for employment, and certain groups of national 
insurance beneficiaries to take advantage of the 
German health services in return for the facilities 
available to Germans in this country. The agree- 
ments will not come into effect until they have been 
ratified. 
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When an invention is communicated from abroad the name and 


address of the communicator are printed in italics. When an 
abr nt is not illustrated-thé ion is without drawings, 
a “ee, ppt tg is the dat ral A. ¥. . 4-3 
att r) 4 eo t 
ynplete specification. Copies of obtained 


co! may 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
hancery Lane, W.C.2, 3s. each. 


BEARINGS AND SUPPORTS 
761, 596. April 20, 1954,--BearIncs, The Parsons 
and Marine Engineering Turbine Research and 
Development Association, Pametrada Research 
Station, Wallsend. (Inventor: Arthur Derek 
Newman.) 

The invention relates to sliding bearings, e.g. 
journ: i and thrust bearings, its object 
being to provide improved forms of bearings in 
which the functions of lubricating and cooling of the 
working fluid are separated. The drawing shows the 
invention applied to a journal bearing. Each bear- 
ing surface member A is composed of porous sintered 
metal and is supported in a casing B with one or a 
number of annular ducts C communicating at the top 
of the casing with a coolant supply cavity D and at 
the bottom with a coolant drainage cavity E. Means 
are provided for continuously supplying coolant 
liquid having lubricating properties to the annular 
ducts C whereby the exterior of the ing surface 
members A adjacent to the ducts are washed by liquid 
thereby cooling the bearing surface members A. In 
addition to cooling, lubrication is also achieved by 
capillary flow of a relatively small proportion of the 
lubricant through the pores of the bearing surface 
member. According to a modification, a solid 
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lubricant, such as molybdenum disulphide is applied 
to or is contained in the bearing surface member ; 
in this case the cooling medium does not need to 


have lubricating properties—November 14, 1956. 


INTERNAL COMBUSTION ENGINES 


761,405. June 15, 1954.—Popper VALves, Valves, 
Ltd., Parkside, Coventry. (Inventors: Walter 
Joseph Elliott and Geoffrey Raymond Clarke.) 

The invention relates particularly to poppet valves 
for internal combustion engines, its object being to 
promote free rotation of the valve relative to the 
valve spring retaining collar, without undue weaken- 
ing of the valve stem, and in a manner which will 
allow of the hardening of the bearing faces which 
are subject to most wear. 

In the construction illus- 

trated in the drawing, the 

valvestem A hasadjacentits 
end remote from the head, 

a circumferential groove B 

of substantially semi-circu- 

lar cross-section. Within 

this groove is engaged a 

rib formed on the internal 

periphery of a two-part 

split collar C, and having a 

truncated — — 

i 5 urroun : 
chet collar C is an abutment collar D which 
holds the rib of the split collar in firm engagement 

with the groove B under the thrust of the spring E. 

The abutment collar D has a shoulder F, and is 

surrounded by a spring-retaining collar G. Thecollars 

D and G are hardened and the shoulders are manufac- 

tured to a size and surface finish which will facilitate 

the relative rotation between the collars.—November 

14, 1956. 


762,222. April 14, 1954.—ENGINES OF THE AIR- 
COOLED) LIQUID-FUEL-INTECTION, COMPRESSION- 
IcnrTioN Type, Ricardo and Co., Engineers 
(1927), Ltd., 21, Suffolk ‘Street, Pall Mall, 
London, $.W.1. (Inventors: Donald Biggs and 
Leslie Ronald Church Lilly.) os 

The invention relates to air-cooled, liquid-fuel- 
injection, compression-ignition engines, and has for 
its object to provide an engine in which the cooling 
of the fuel injection nozzle associated with the 
cylinder or each cylinder will be improved. In the 
embodiment of the invention shown in the drawing, 

a cylinder head for an air-cooled compression- 
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ignition engine has formed in it a fuel-injection 
aperture A leading into the combustion chamber and 
having its outer end surrounded by a flat annular 
seating B. The head is provided with cooling fins C 
integral with which is an u web D referred to as 
the steadying web, and in which is formed a bore E, 
air being free to flow over the fins C and both sides 
of the steadying web. Fitted in the cylinder head is a 
nozzle holder or main body portion F having a nozzle 
G of relatively small diameter connected to it by a 
cap nut H. The nozzle has an injection orifice J, 
around which is formed an annular seating K arranged 
to make sealing contact through a washer L with the 
annular seating B on the cylinder head. It will be 











F 2 ‘ 
Si, 
G {y ¢ 
A’B 
No. 762,222 
louslia the upper part of Gn aoaan ier ooh omnes 


that when clamping means are applied to secure the 
nozzle holder to the cylinder head it is correctly 
located. The annular seating B is arranged at the 
base of a frusto-conical recess in the outer wall of the 
cylinder head so that the length of the injection 
aperture A is kept as short as possible. Further, the 
end of the injection aperture is of a frusto-conical 
shape to ensure that the fuel spray from the injection 
nozzle has an unobstructed flow. With the invention 
substantially the whole of the nozzle member F lies 
in a space to which cooling air can be ducted by 
means of baffles or otherwise so as to provide quite 
adequate cooling.—November 28, 1956. 


MINING ENGINEERING 


762,484. August 26, 1953.—THE UNDERGROUND 
GASIFICATION OF CoAL, The Minister of Fuel and 
phe London. (Jnventor : Cyril Aubyn Master- 
man. 


The main object of the invention is to provide an 
underground gasification system which operates in 
such a manner that not only is the gasifying medium 
kept in contact with the coal face for as long as the 
gasifying operation proceeds but also the said 
gasifying medium has access to the coal face 
unobstructed by ash and debris. In the drawing, 4 
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and B indicate the bottoms of vertical shafts leading 
down to the coal C from ground level, the points 
being connected by a horizontal gallery D. The 
area of the system where the coal is being gasified 
is indicated by E. The reaction is supported by a 
gasification medium introduced through an inlet 
borehole F and the products of combustion are with- 
drawn through the outlet boreholes G. The inlet 
borehole is connected to suitable ducts H and J 
respectively, which extend through the gallery D and 
are brought to the surface through the shaft A. The 
dotted lines X indicate the position that the reaction 
zone initially occupied. As gasification proceeds the 
active reaction area moves slowly in the direction of 
the arrows K. The active reaction face is indicated 
by L and as the face consists of unburnt solid coal 
the roof of the area E is well supported near this face 
and subsidence does not occur to any extent. On 
the other hand, on the opposite side M of the area E 
the roof is no longer supported and subsidence occurs 
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filling this side with debris as shown at N. But as 
this debris collects on the far side of the reaction 
zone, the boreholes F and G remain unobstructed. 
It will be seen that a second vertical shaft, shaft B 
in the drawing, is not essential in the formation of a 
system operating in accordance with the invention, 
and constructional costs may be reduced by providing 
a single shaft which serves to carry both inlet and 
outlet ducts. Modified constructions are also 
described in the specification.—November 28, 1956. 


STEAM GENERATORS 

762,459. November 7, 1952.—IMPROVEMENTS TO 
Borers oR Furnaces, Leonard Barnett, of 

Viceroy Works, Low Fields Road, Leed, 12. 
The invention relates to boilers or furnaces of the 
horizontal or ‘“‘ Lancashire” type and has reference 
to the supplying of preheated secondary air over the 
top of the fire bed for the purpose of producing more 





No. 762,459 
efficient and complete combustion. Referring to 


the drawing the boiler A has a_ pre-heating 
chamber B at the bridge end within the furnace, 
which has numerous outlets C arranged to deliver 
preheated secondary air forward over the fire bed D 
in conjunction with a similar preheating box E at the 
front which takes the place of the normal crown 
and/or cheek baffles and has outlets similar to those 
in the preheating box B. The preheating boxes 
or chambers B and E have air inlets which are coupled 
by pipes F to a common valve-controlled air intake 
and may operate on forced, induced or natural 
draught. Alternatively, the preheating box or 
chambers may have separate valve-controlled air 
intakes, so that preheated air can be delivered in the 
boiler or furnace from either or both ends and at a 
selected velocity or quantity to maintain very accurate 
control. The front preheater can conveniently be 
of the construction shown in the prior Specification 
No. 570,571, whilst the rear one would be similar in 
size and shape and located at the fire bridge end so 
as to be adequately heated by the hot furnace gases.— 
November 28, 1956. 


RAILWAY ENGINEERING 
761,956. December 3, 1954.—CoNnvEYING COAL 
Dust FUEL FROM BUNKER TO BURNER, Deutsche 
Reichsbahn, Technisches Zentralamt, 17/20, 
Krausenstrasse, Berlin, W.8, Germany. (Inventor: 
Hans Wendler.) 

The invention concerns a device for conveying coal 
dust fuel from bunker to burner primarily in loco- 
motives. The burner A feeds the fuel into the hearth 
B, and it burns in the box C. Air for combustion 
is supplied to the burner through pressure which can 
be the air feed used for the powdered fuel, via the 
pipe D, injection pipe E, and coupling F. Two 
pressure nozzles G on the floor of the bunker H are 
arranged so that the dust fuel is conveyed to the 
distributing members J. The nozzles can be located 
at any suitable position to ensure that dust passes 


H 





















No. 761,956 


even when the level in the bunker is low. Additional 
nozzles, such as indicated at K, also are provided, the 
pressure of these being arranged so that a sufficient 
pressure is present on the top of the dust to con- 
solidate it to some extent in the bunker, and prevent 
the formation of voids in the bulk of dust. The coal 
dust is therefore fed to the distributing members J 
and passes from these devices through down pipes L 
to venturi injection devices E, the suctional effect of 
which further assists in the transport of the dust.— 
November 21, 1956. 
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Launches and Trial Trips 


Boston VALETTA, trawler ; Bowe by John Lewis 
and Sons, Ltd., for the Don Fishing Company, Ltd. ; 
length overall 122ft, breadth 24ft, depth 11ft 6in, 
gross tonnage 239; fish-room ‘6500 cubic feet, 
100 b.h.p. trawl winch of 1200 fathoms, 2$in warp 
barrel capacity ; one 20kW diesel-driven generator, 
one 20kW shaft-driven generator, one 824kW trawl 
winch diesel-driven generator ; one Widdop G.M.B.6 
— engine, 660 b.h.p. at 300 r.p.m. —Trial, October 

ALMERIAN, cargo liner ; 
Shipbuilding and Engineering Company, Ltd., for 
Ellerman and Bucknall Lines, Ltd. ; length overall 
377ft, breadth moulded 53ft, depth moulded to 
shelter deck 32ft 9in, deadweight 5348 tons, speed 
134 knots ; five cargo holds, one 35-ton, two 10-ton, 
eight 7-ton and two 5-ton derricks, steam winches ; 
one 33kW and two 25kW steam-driven generators ; 
one triple expansion steam engine and a Bauer-Wach 
exhaust turbine, 3500 ih.p. at 92 r.p.m., three oil- 
fired boilers.—Trial, October 16. 

KinGston, collier ; built by The Burntisland Ship- 
building Company, Ltd., for the South Eastern Gas 
Board ; length between perpendiculars 261ft 6in, 
breadth 39ft 6in, depth moulded 18ft 6in, deadweight 
2875 tons, draught loaded 17ft lin; three holds, 
electric deck machinery, three 40kW diesel-driven 
generators; British Polar diesel engine, eight 
cylinders, 340mm diameter by 570mm stroke, 1150 
b.h.p. at 225 r.p.m.—Launch, October 19. 

ALBY, oil tanker ; built by the Netherlands Dock 
and Shipbuilding ‘Company for Biorn Bionstad, 
Oslo ; length between lars 630ft, breadth 
moulded 86ft, depth 45ft, displacement 40,000 tons, 
speed 16-9 knots ; thirty cargo oil tanks, one main 
cargo pump room, four 1000 tons per hour turbine- 
driven horizontal centrifugal pumps; one set of 
Parsons geared turbines of 13,750 s.h.p., steam sup- 
plied at 600 Ib per square inch and 800 deg. Fah. 
by two Babcock and Wilcox boilers——Launch, 
October 20. 

ALAN EVELYN, oil tanker; built by the Furness 
Shipbuilding Company, Ltd., for the British Oil 
Shipping Company, Ltd. ; length overall 661ft 7in, 
length between pe: rpendiculars 630ft, breadth moulded 
87ft, depth soubtied 4 45ft 6in, deadweight 32,000 tons 
on 34ft 2in summer draught, trial speed 154 knots ; 
thirty cargo oil com ts, one main cargo 
pump room, four 900 tons per hour turbine-driven 
centrifugal cargo pumps, four 150 tons per hour 
stripping pumps ; two 550kW _turbine-driven 
alternators ; one set of Metropolitan-Vickers double 
reduction geared turbines, 12,500 normal s.h.p. at 
105 propeller r.p.m., two Foster-Wheeler “D” 
pattern boilers supply steam at 6001b per square inch 
and 850 deg. Fah.—Launch, October 22. 

BeecHwoop, oil tanker; built by Joseph L. 
Thompson and Sons, Ltd., for John I. Jacobs and 
Co., Lid. ; length between perpendiculars 597ft 6in, 
breadth moulaed 79ft, depth moulded 46ft 4in, 
summer draught 34ft, deadweight 27,400 tons ; 
service speed 14 knots; nine centre and eighteen 
wing cargo oil tanks, two pump rooms; Doxford 
oil engine, six cylinders 750mm diameter by 2500mm 
combined stroke, 7750 b.h.p. at 103 r.p.m.—Launch, 
November 1. 


built by The Caledon 
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Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF MINING ELECTRICAL AND 
MECHANICAL ENGINEERS 

Tues., Jan. 8.—LONDON BRANCH: 21, Bloomsbury Street, 

London, W.C.1, “ Dangers Caused by Mechanical Plant at 
Mines and Quarries,”’ A. E. Crook, 5.45 p.m. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Tues., Jan. 1.—Luton Brancu: Chamber of Commerce, George 
Street West, Luton, “ Interference Suppression,’’ A. ale, 


8 p.m. 

Wed. Jan. 2.—BriGHToN, Hove AND District BRANCH : New 
Imperial Hotel, First Avenue, Hove, “‘ A.C. Industrial Control 
Gear,”’ S. Harding, 7.30 p.m.——PRESTON BRANCH : 
R.A.F. A. Club, East View, Preston, “Electronic Motor 

** K. J. Martin, 7.30 p.m 

- LONDON BRANCH : Half Moon Hotel, Broad 

Specialised Spot Welding,”’ C. G. Aldridge, 


erg Croydon, “ 
Fri., P Jan. 4.—LiveRPoOoL BRANCH: Liverpool Engineering 
9, The Temple, 24, Dale Street, Liverpool, 2, “‘ The 

Diesel Engine,”’ R. Vv. Hughes, 7.30 p.m 
Mon., Jan. 7.—Leeps BRANCH : Great Northern Hotel, Leeds, 
Films, 7.30 p.m.—N.E. LONDON BRANCH : Angel Hotel, 
Ilford, “ ew as Applied to the Aircraft Industry,”’ C. G. 
Hayward, 7.30 p.m.——SHEFFIELD BRANCH : Royal Victoria 
Station Hotel, Sheffield, Film Show, 7. 30 p.m. 


THE ENGINEER 


BELFAST ASSOCIATION OF ENGINEERS 
Wed., Jan. 9.—College of Technol , Belfast, “The Early 
History of Hydraulic Machinery,’’ H. G. Conway, 7.30 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 
Tues., Jan. 8—Management House, 8, Lc Street, London, W.1, 
“New Fields for Quality ‘Contrel, *’R. M. Bel bin, 6.30 p.m. 


BRITISH nite OF RADIO ENGINEERS 
Wed., Jan. 2.—MERSE : Chamber of Commerce, |, 


Dec. 28, 1956 


at Jan. 9.—Institution of Mechanical 
Ik, Westminster, London, S.W.1, “ 
bs Central Area of London Airport,” 


INSTITUTION OF LOCOMOTIVE ENGINEERS 
Thurs., Jan, 3.—Institution of Mechanical Engineers, 1, Birdcag 
Walk, Westminster, London, S.W.1, Films, 5.30 p.m. ' 


INSTITUTION OF MECHANICAL ENGINEERS 


Wed., Jan. 2.—APPLIED MECHANICS GROUP DISCUSSION : 1, 
Walk, Westminster, em, S.W.1, “ New Tech. 


Enginee., 1, Birdcage 
ices in 
RE Tully Tully, 6 p.m. 





Old Hall Street, Live “ Instrumentation for Fi 
Modulation,” Dt R. Willi 

Thurs., Jan. 3.—N 
nology, Sackville Street, et | . 
Systems,’’ C. Somers, p.m. 


“ Projection Television 


BRITISH INTERPLANETARY SOCIETY 


Sat., Jan. 5.—Caxton Hall, Caxton Street, London, S.W.1, 
“ Astronomy and Earth Satellites,"” Michael W. Ovenden, 
p.m. 


ELECTRICAL POWER ENGINEERS’ ASSOCIATION 
Mon., Jan. 7.—LONDON TECHNICAL Group: Caxton Hall, 
Westminster, London, S.W.1, “ Radioactive Techniques in 
Industry,”’ J. L. Putman, 7 p.m. 


ILLUMINATING ENGINEERING SOCIETY 
Tues., Jan. 1.—BiRMINGHAM CENTRE: College of Technology, 
Suffolk Street, Birmingham, Display of Lighting Fittings, 


6 p.m. 

Thurs., Jan. 3.—CarpirF CENTRE: S. Wales Electricity Board's 
Demonstration Theatre, The Hayes, Cardiff, “ Streetlighting 
and South Wales,”’ F. H. Pulvermacher: ‘‘ Eye Appeal,” 
W. G. Sweet, 7 p.m.——NOoTTINGHAM CENTRE : 

Service Centre, Smithy Row, Nottingham, “ Lighting 
_— Factories on Trading Estates,”’ J. S. ECulloch, 
p.m 

Tues., Jan. 8.—SeSSIONAL MeetING : Lighting Service Bureau, 
2, Savoy Hill, London, W.C.2, “ Lighting as an Effective Aid 
ne el H. R. Ruff, H. E. Belichambers and R. V. 

ills, 6 p.m. 


INCORPORATED PLANT ENGINEERS 

Wed., Jan. 2.-SOUTHERN BRANCH : Polygon Hotel, Southamp- 
ton, “* Ship Construction,”’ 7.30 p.m. 

Thurs., Jan. 3.—PETERBOROUGH BRANCH: White Lion Hotel, 
oe Street, Peterborough, “ Dust Control,” R. J. Pitt, 
.30 p.m. 

, Jan. 8.—LONDON BRANCH : Royal Society of Arts, John 

Adam Street, —, London, W.C.2, “* Acoustics and Vibra- 
tion,” Hines, | RGH NCH : 





Albert Square, Manchetser, “‘ Floor prt Fle = SC. Geen, 
7.15 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 
Mon., Jan. ae BRANCH : Midland Hotel, Man- 
chester “Co-operation and Co-ordination between Pattern 
Shop and seaaken™ ” E. EH ge and N. Bradshaw, 7 p.m.—— 
SHEFFIELD BRANCH: College of Ci and Ti 
Department of Leo Pond Street, Sheffield, “* See 
Maintenance,”’ L. Jenkins, 7 p.m. 


INSTITUTE OF METALS 

Thurs., Jan. 3.—BiIRMINGHAM LocaL SECTION: Exchange and 

i ing Centre, Stephenson Place, Birmingham, Discussion 

on “ Timber versus Metals,’’ opening speakers D. O. Reece, 

W. E. Ballard and Dorothy Pile, 6.30 p.m.——LOoNDON LOCAL 

Section : 17, Belgrave Square, ndon, S.W.1, “ The Metal- 

lurgical Challenge ef Nuclear Power,”’ H. K. Hardy, 6.30 p.m. 

Tues., Jan. 8. XFORD Loc ‘AL SECTION : Cadena Cafe, Corn- 

market Street, Oxford, “‘ Gases in Metals,’’ C. E. Ransley, 
p.m. 





INSTITUTE OF PETROLEUM 


niques in Photo-Elasticity," 6.45 p *——MIDLAND Grapv- 

ATES’ SECTION : WwW. Midlands Gas. an Darlington Stree, 

Wolverhamptoa, “ * Heavy Haulage and its Ancillary Work,” 
gin, 7. 

Thurs., Jan. 3. | a A.D. CENTRE: Royal Hotel, Bristo! 
Film Evening, 6.45 p.m.——YORKSHIRE GRADUATES’ Section : 
Mining Lecture Theatre, The University, St. George’s Square 
Sheffield, *‘ Patenting an Invention,’’ C. Lees, 6.30 p.m. 

Fri., Jan. 4.—-GENERAL MEETING IN CONJUNCTION WITH TH: 
APPLIED MECHANICS’ Group : 1, Birdcage Walk, Westminster, 
London, S.W.1, “ An Experimental Investigation of the Process 
of Expanding Boiler Tubes,” J. M. Alexander and Hugh Fora, 


6p.m. 

Tues., Jan. 8.—AUTOMOBILE DIVISION GENERAL MEETING iN 
CONJUNCTION WITH THE HyprauLics Group: 1, Birdcage 
Walk, Westminster, London, S.W.1, “ A Review of Hydro. 
Kinetic Fluid Drives ane their Possibilities for the British 
Motor Industry,’ J. G. Giles, 6 p.m 

Wed., Jan. 9.—E,’ MIDLANDS BRANCH : ey of Technology 
and Commerce, Leicester, Annual Meeting, “ A Standard Gas 
Turbine to Burn a Variety of Fuels,’’ G. B. R. Feilden, J. D 
Thorn and M. J. Kemper, 7.15 p.m. YORKSHIRE GRADUATES’ 
SECTION: Visit to Redfern Brothers, Ltd., Glassworks, 
Barnsley, 6.30 p.m. 


INSTITUTION OF POST OFFICE ELECTRICAL 


ENGINEERS 
Mon., Jan, 7.—ORDINARY MEETING : Institution of Electrical 
Engineers, Savoy Place, London, W.C.2, “‘ Auto. Exch. Main- 
tenance Pr ure : Past, Present and Future,’’ S. Rudeforth, 


S. Laver and E. R. Driver, 5 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 

Thurs., Jan. 3.—READING SECTION : Social Club, Petters, Ltd., 
Staines, “ Application of Accurate Measurement to Engineering 
Production, ** J. Loxham, 7.30 p.m. 

Tues., Jan. 8.—LONDON GRADUATE SECTION : 10, Chesterfield 
Street, London, W.1, “ Broaches and Broaching,’’ W. E. Soden, 

-1S p.m. 

Wed., Jan. 9.—LivERPOOL SECTION : Bradford Hotel, Tithebarn 
Street, Liverpool, ‘‘ Cutting Tools : Application and Research,”’ 
M. O. Short, 7.30 p.m.——Preston Section: College of 
Further Education, Sandy Lane, Accrington, “ The Manufac- 
ture and Application of Ball and Roller Bearings,’’ R. W. Jones, 
7.15 p.m.——S. Essex Section : Mid-Essex Technical College, 
Chelmsford, “ Electronic Computer Control of Machine 
Tools,’’ 7.30 p.m.——WOLVERHAMPTON SECTION : Technical 
IP Webechanphen, “ Industrial Research,” P. Spear, 

15 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 
Thurs.,. Jan. 3.—SOUTHERN SECTION : The University, Southam 
ton, “* Block Polymer Production by Mechanical Energy,’’ W. 
Watson, 7.30 p.m. 
Mon., Jan. 7.—N.E. SECTION : Eldon Grill, Grey Street, New- 
castle, Film Evening, 7 p.m. 
Tues., Jan. 8.—LONDON SECTION: Royal Society of Tropical 
Medicine and Hygiene, 26, Portland Place, ndon, wal, 
“Electronic Force Measurement in Rubber Testing,’ A. E. 
Eagles and A. R. Payne, 7 p.m.; “ Phenolic Resins as Reinforc- 
ing Agents,’’ S. M. Ardley, 5.30 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 
Fri., Jan. 4.—WeSTERN COUNTIES BRANCH : New Engineering 
School, The University, Bristol, ‘‘ The Advantages and Dis- 
tages of Structural Steelwork, Reinforced Concrete and 





Wed., Jan. 2.—26, Portland Place, London, S.W.1, Symp 
on ‘Staff Training, 5.30 p.m. 


INSTITUTE OF REFRIGERATION 
Thurs., Jan. 3.—Joust MEETING : Junior Institution of 
Pepys House, 14, Rochester Row, Westminster, pany 
S.W.1, “ The Thermal Properties of Heat Insulation at Low 
Temperatures,’ M. J. Hickman, 5.30 p.m. 


INSTITUTION OF BRITISH AGRICULTURAL ENGINEERS 

Tues., Jan. 8.—6, Buckingham Gate, London, S.W.1, “ The 
Economics of Machinery Investment on the Farm,” F. G. 
Sturrock and J. R. Warburton, 5.30 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 
Tues., Jan. 8.—Geologi¢al Society, Burlington House, London, 
W.1, “‘ Solution of the Equations for Mass-Transfer in Plate- 
Type Distillation Columns,”’ H. H. Rosenbrock, 5.30 p. 


INSTITUTION OF CIVIL ENGINEERS 
Tues., Jan. 8.—ROAD MEETING: Great So. West- 
minster, London, S. Ww. 1, “* Organisation and trol of High- 
ways Maintenance,’ "Ww. fF Hiscock, 5.30 p.m 
Wed., Jan. 9.—A.L.G.S. MEETING : reat George 
—. London, S.W.1, “ Inland Waterways,”’ C. M. 
p.m. 


_ INSTITUTION OF ELECTRICAL ENGINEERS 

Mon., Jan. 7.—S. MIDLAND CENTRE: James Watt Memorial 

Institute, Great Charles Street, Birmingham, “‘ Recruitment to 
ss Profession,’’ 6 p.m. 

Tues, Jan. 8.—MEASUREMENT AND RADIO SECTION : Savoy Place, 
London, W.C.2, “‘ A Theoretical and Experimental Investiga- 
tion of Anisotropic-Dielectric-Loaded Linear Electron Accelera- 
tors,’’ R. B. R.-Shersby-Harvie, L. B. Mullett, W. Walkinshaw, 
J. S. Bell and B. G. Loach, 5.30 p.m. 

Wed., Jan. 9.—N. SCOTLAND Sus-CENTRE : Caledonian Hotel, 
Aberdeen, “ Colour Television,’’ G. N. Patchett, 7.30 p.m. 


Street, West- 
Marsh, 


INSTITUTION OF ENGINEERS-IN-CHARGE 
Wed., Jan. 9.—St. Bride Institute, Bride Lane, Fleet Street, 
London, E.C.4, “‘ Automatic Level Control in Boilers,’’ Sir 
Harold Roxbee Cox, 6 p.m. 


INSTITUTION OF HEATING AND VENTILATING 
ENGINEERS 
Mon., Jan. 7.—N.E. Coast Brancu : Institute of Mining and 
Mechanical Engineers, Neville Street, Newcastle upon Tyne, 1, 
“Some Notes on the Choice of Mechanical Stokers for Boiler 
Piants,’’ E. J. C. Macdonald, 6.30 p.m. 
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Prestressed Concrete,’” Donovan H. . 6 p.m. 

a ag Jan. 8.—LONDON GRADUATES’ AND STUDENTS’ SECTION : 
.» Upper Belgrave Street, 7x S.W.1, Address by the 
ident, J. Guthrie Brown, 6.30 p.m. N. IRELAND 

BRANCH : College of Technology, Belfast, ‘* Developments in 
Prestressing Equipment,’’ 6.45 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 

Wed., Jan. 2.—MIDLAND SECTION: James Watt Memorial 
Institute, Great oq po Street, Birmingham, Chairman’s 
Address, J. H. Price, 7 p. 

Thurs., Jan. 3.—N.W. tecrion : Reynolds Hall, College of Tech- 
nology, Manchester, “‘ Projection Television Receivers,” 1. 
Somers, 6.30 so m. 

Fri., Jan. 4.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Film Evening, 7 p.m. 


LIVERPOOL ENGINEERING SOCIETY 


9.—24, Dale Street, Liverpool, “‘ Mineral Insulated 


Wed., Jan 
A. McCleery, 6 p.m. 


Metal-Sheathed Cables,”’ J. 


NEWCOMEN SOCIETY 
Wed., Jan. 9.—Iron and Steel Institute, 4, Grosvenor Gardens, 
London, S$.W.1, “ Crampton Locomotive : Part gg 
P. C. Dewhurst, 5.30 p.m. 


PLASTICS INSTITUTE 
Wed., Jan. 2.—LecTURE FOR YOUNG PeopLe: Church House, 
Westminster, London, SW.1 “ Plastics and the Engineer,”’ 
J. Butler, 2.30 p.m. 


ROYAL AERONAUTICAL SOCIETY 
Thurs., Jan. 3.—YOUNG PeopLe’s Lecrure: Royal Society of 
Arts, John Adam Street, London, W.C.2, “ Experiences of 
an — Pilot,’’ O. P. Jones, 3 P m. 
Tues., Jan. 8 iON Lecture: 4, Hamilton Place, London, 
w. 1, “ The Significance of Flow F Poser ma in Three Dimen- 
sions,’ C. Maskell, 7 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 

Mon., Jan. 7.—ORDINARY GENERAL MEETING : 12, Great George 
Street, London, S.W.1, “‘ The Heating of Buildings by Warm 
Air,”’ Ww. Davidson, 5. 45 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 
Wed., Jan. 9.—CORROSION Group: 14-16, Belgrave Square, 
London, S.W.1, “ Corrosion Problems in Nuclear Power 
Production,”’ A. B. McIntosh, 6.30 p.m. 
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Tet et eee (a) University Degree or equivalent diploma ing, 
Electrical and/or Mechanical Engineering, with afBiccnital | 
least 2 years’ apprenticeship ; or (b) Graduate ofieohlem 
SALE & VALUATION Corporate Member of LE.E., with at least 3 year’ 
Siler of UitaSit.terpsestaate ehostcical ag 
CLASSIFIED ADVERTISEMENTS OF di. ie tare taps outers or won _ Appli 
three years with well-established engineering concem 
AGENCIES - DUNSCTORS - PARTNERSHIPS FACTORIES eee see cen eee acl 
BUSINESS OPPORTUNITIES - EDUCATIONAL - PATENTS reference D 306/6A, from MLNS., Technical an 
BUSINESSES and PREMISES - MISCELLANEOUS + PUBLIC APPOINTMENTS PLANT AND MACHINERY {| Scenic Resister (K), 26, King Street, Londo 


SITUATIONS VACANT - TENDERS 














LONDON TRANSPORT 

Lineage Rate. 3/6 per line. Minimum 4 lines. The line averages 6 words. — 

Inch Rate. 42/- per single column inch and pro rata. Minimum 1 inch. 20, Hanover Square, W.1. CHARTERED CIVIL ENGINEER CIVIL! 
Series Rates—per inch and pro rata, per insertion. 


: : : : : 2 , London T t CHARTERED CIVILI} CIVIL! 
6 insertions 40/-. 13 insertions 38/-. 26 insertions 35/-. Telephone : MAYfair 3771 ENGINEER for See ere with Neviineering F 


¥ Works Programme. Applicants must have pro—imeeri 
(Factory Department: Ext. 17) fessional and administrative experience and be abijgpcrub 


AUCTIONS - ° ANT to organise and control a section of the office. 
FOR HIRE MACHINERY etc. W: ED Applicants should have experience in some of th 
DRAWING AND DESIGN SERVICES - FOR SALE - SITUATIONS WANTED ND following types of civil engineering work -—Eanhigpy fot 
works, bri ging, _ railway construction, heavy iigPossessio 
SUB-CONTRACTING foundations, orks and tunnelling. Theyijpqui 


— be able to — schemes, aes So ponsider 
. fe : — . . an locuments an supervise contract works. » 
Lineage Rate. 3/- per line. Minimum 4 lines. The line averages 6 words. PART N ERS Salary range £1150 to £1350 ; medical examin | 


Inch Rate. 36/- per single column inch and pro rata. Minimum 1 inch. tion, free travel. 
Applications within 14 days to Recruitment a 


Series Rates—per inch and pro rata, per insertion. Auctioneers, Surveyors Training Caan /EV 600), London Transport, 5 
6 insertions 34/6. 13 insertions 32/6. 26 insertions 30/-. SREY, GW. ie 
and Valuers 
NATIONAL COAL BOARD 


Box Numbers. 2/- extra, except in Situations Wanted, where they are free. Specialists —- 
Replies are re-addressed immediately without further charge. EAST MIDLANDS DIVISION 


in the 
Copy Date. “*Run-on”’ and ‘‘Semi-Displayed’’—by noon on Tuesday for 


publication on Friday of the same week. VALUATION & SALE AREA —_— ENGINEER 


“* Displayed’ and “‘Illustrated ’’—by noon on Friday for National Coal Board, East Midlands Divisio 
publication on the following Friday. have a vacancy for an AREA MECHANICAL 


TY ENGINEER in their No. 4 Area. 
Fer series and snes of “Run-en,” “samt Dissioye,” “Diepleyot”” and ~~! USTRIAL PROPER professional body or possess other suitable rechni 
“Illustrated’’ Classified Advertisements please send for Circular. PLANT and MACHINERY qualifications and must have had extensive practic 
Advertisements for publication should be addressed to :— experience in Colery Mechanical Engineein, of 
Classified Advertisement Dept., 3 4 n del S tree t, Lon don, tion and maintenance of Colliery Plant and Machi 


“ The Engineer,” 28 Essex Street, Strand, London, W.C.2. we Micetions 20 Se oimeeet to: 


Urgent advertisements may be telephoned to CEN¢ral 6565. W.C.2. Sherwood Lodge, Arnold, ‘Nr. Mindy Di : 


: 14 da Pl S.V.675 1 
fEMple Bar 7471 do aa On ene B 5408 | 
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pec. 28, 1956 
PUBLIC APPOINTMENTS 


LANCASHIRE RIVER BOARD 


APPOINTMENTS 


ns are ee Oe for the bana me. 
pe ee 
ssgTiN, FNOINEER—A PT. Vv and V 
ral 
d land 


qualifications, considerable 
and execution of new and 
ae works in icultural and 
vaees. Si ‘ul sonticont ll be required 
provide a car, for which an allowance will be paid 
with the aged Joint Council scales 
510 a ope of 1399 
ASSISTANT GINEER (Hydrology and er 
ng).—A. PTY Ill and IV (£656 to £907 2s. 6d. 


professional quali ifications or Graduate 
eqbership of the Institution of Civil En or 
ssity Graduateship with at least five years’ 
nce, including period of theoretical training. 
nerience of river od outs and — a 
hydrology to ——- problems. 
splicant will be required to provide a car, for which 
; allowance (as stated pred -- t) will be paid. 
ENGINEERING ASSISTANTS (2).—A.P.T. I 
" 411 (8543 5s. to £691 17s. 6d. p.a.). 
Section A at least of the Institution of Civil 
jineers, sound training and preferably ¢ 
rind drainage engineering. Applicants for one of 
be posts must also be competent id 
aughtemen. For the other post preferab! 
nce of river poses 2 and hydrology. It pte be 
» advantag* for an applicant to be able to provide a 
at, for which an allowance (as stated above) would 
paid. 


All the appointments are subject to the Con- 
itions of Service ee eas te te from time to time to 
ff of the Board, luding the National Conditions 
"Service. Si 1 applicants will be required 
p pass satisfactorily a oneal examination. 
Applications, antes - marital status, position 
egal National Serv pany cor yon vo technical 
experience, present and previous appoint- 
ats with salaries, Pan with the names of two 
rersons to whom reference may be made, should 
rach the Chief Engineer of the d at the under- 
d address not later than the 21st January, 


Canvassing, directly or ge will disqualify. 
HOLMES, 


Clerk of the Board. 


48, West Cliff, Preston. £9338 


VERPOOL REGIONAL HOSPITAL 
BOARD 





REGIONAL ENGINEER 


plications are invited for the post of 
B ape ENGINEER. Candidates, who should be 
orpo Members of the Institution of Mechanical 
nec! ~ the Institution of Electrical a: 
must have had wide experience of engineering des 
nd operation, ~aoaaame for hospitals or odur 
maaemary 


Regional Engineer will be reauire, inter al 


jo p mdeiake ot —_—= supervision of fame 
major plant replacement 
yamme and of new engineering works ks for which 


Board is ible (subject to the employment 
samme consultant engineers), and to advise 
Osp S hamagumnent Committees on engineering 
"The salary scale is £1690 by £80 (5) by oe tt be 
135 per annum, and the post is superannua! 
_ Applications, stating age, qualifications wy age 
ence, together with the names of t referees, 
ould reach the i not later than Sth 


wuary, 1957. 
VINCENT -GOLLINGE, 
Secretary to the Board. 
19, James Street, 
Li E9382 


iverpool, 2. 





PRISON COMMISSION 


CIVILIAN INSTRUCTIONAL OFFICER 


CIVILIAN ak TIONAL OFFICER, i 
uired for General En 


tering Fitter M. t, rene 
ing Wor , at H.M. Prison, Wormwesd 
London, W.12. 
icants must be at least 30 on 25 January 
, and have served a full acer ne ge followed 
not less than 5 dustrial experience. 
ossession of a Final City and Guilds Certificate or 
Pquivalent and some teachii ee 
ponsidered additional qualificatio: 
£746, rising by four pecan increments toa 
otal of £863 inclusive, payable monthly ; 44-hour 
cek, 18 working days paid annual = iday, rising 
0 24 days after three years’ a 
blic holidays ; quarters not ii Appoint- 
ment non-pensionable, but eotablishenent considered 
tien | satisfactory service by 11 January, 
pplication forms, ret le by ani 
1957, may be obtained from Establishment Officer 
E 204/146), Prison Comaiesica, Horseferry House, 
Dean Ryle Street, London, S.W.1 £9428 


ANCASHIRE COUNTY COUNCIL 


ELECTRICAL ENGINEER 


Scrub 





Applications are lestoat for the permanent appoint- 
ment of ELECTRICAL ENGINEER, within the 
scale £814 17s. 6d. to £994 5s. Applicants 
hould be e Members of the Institution of 
Electrical En ers or have the qualifying 
xamination for such qualification, and have had a 
de experience in the design of electrical light a 
P r installations in all classes of buildings, and 


ence. 
ppopticntion forme, fr ros the County Architect, 
Box 26, County Hall, Preston, dele hed 

das Tith January, 1957, quoting ref oAE. 


THE 
PUBLIC APPOINTMENTS 


COMMONWEALTH OF 
AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANISATION 


DIVISION OF FOOD PRESERVATION AND 
TRANSPORT 


APPOINTMENT NO. 300/188 OF 
PHYSICIST/ENGINEER 


Applications are invited for or egpoletmens toa 
position of peat rel ae at in the Physics 
Section of the Division of Food Preservation and 
Transport located at Homebush, New South Wales. 
The Division has in progress a wide range of 
investigations of fundamental problems related to 
food and work on — technology of cold aan, 2 
freezing, canning and dehydration. The 
Section undertakes a variety of long-term per 
short-term investigations related to the work of the 
Division and many of these involve problems of 
heat and water transfer. The appointee will be 
asked to undertake investigations on the water loss 
from foods in cold storage and also to take part, 
from time to time, in short-term studies which will 
often be in collaboration with other sections of the 


ENGINEER 


PUBLIC APPOINTMENTS 
NATIONAL COAL BOARD 


WEST MIDLANDS DIVISION 
CIVIL/STRUCTURAL ENGINEERS 


Coal Board, West *iteed Division, 
FE. ire CIVIL/STRUGTURAL EN ENGINEERS. 
ss Divisional Headquarters, ~on 
y within range £800-£1225. 
must be Members of the 
a of Civil or Structural Engineers and have 
ience in the design and construction of 
~ &, of the following : 
Heavy foundations. 
Roads and drainage. 
~ eae in reinforced concrete and structural 
stee 
Railway sidings. 
Experience in preparation of contract documents, 
specifications and bills of quantities an advantage. 
sonal Chief Stat forms obtainable from Divi- 
sional Chief Staff Officer, West Midlands Divisional 
al Board, Himley Hall, Dudley, Worcs.—to be 
sandal within 14 days of this date. E9434 





TENDERS | 








Division and to design special equipment req 
in the laboratory. 

The appointee will be classified as Research Officer 
or Senior R r, and My San SS to —— 


oo oS 
fications and mee ing salary will be 


determined within of £A1287- 
£A1912 p.a. (actual) or ihe, salary’ ranges p.a. (actual). 
Commencing salary for a female intee would be 
£A160 p.a. less than the corresponding male figures. 

Applicants should possess a University Honours 
Degree in Mechanical Engineering, 
Engineering or bye | with sound training in the 
principles of heat transfer, preferably including some 
research experience in this field. 

First-class sea fares to Australia will be paid for 
the appointee, his wife and family. 

The appointment will be conditional on a satis- 
factory medical examination and the successful 
applicant will be required to contribute to, and 
eligible to receive benefits from, either the Common- 
wealth Superannuation Fund or the Commonwealth 
— Account. 

pplications, referring to Appointment No. 
300/188 and stating full name, place, date and year 
of birth, marital ew nationality, present employ- 
ment, particulars of qualificati 
and of war 


of at least two —- willi 
as referees, should reach the undersi 
whom additional information may be obtained, not 
later than the 31st Kengis: 1956. 


Australian Scientific Liaison 
Africa House, 
Kingsway, 
London, W.C.2. 





BOROUGH OF SHREWSBURY 
WATER DEPARTMENT 
ASSISTANT ENGINEER, GRADE V-VI 


——— are np r - @ above appoint- 
ment on the permanent staff of the Water ia Ts 6d 
and Manager. Salary: A.P.T. V-VI (£814 17s. 6d 
to £1107), according to qualifications and experi 

Candidates must be Corpora e Senten of of the the 
Institution of Civil Engineers and of the Institution 
of Water Engineers, and must have had considerable 
experience in the design and administration of 
Water Engineering work. 

Housing accommodation available. Assistance 
will be gerbe with “ae to the successful applicant’s 
removal 

Particulars . of tos vo: to be obtained from 
the Water Engineer and Manager, Shelton, Shrews- 
bury, and to be returned to him by Sdende, the 7th 


January, 1957. 
S. R. H. LOXTON, 
Town Clerk. 
Guildhall, 
Shrewsbury. E9409 





HALIFAX GENERAL HOSPITAL 
SENIOR ENGINEER 


Applications are invited for the on of SENIOR 
ENGINEER at Halifax lospital. Appli- 
cants must be thoroughly experienced with steam 
boilers, mechanical and “Sectrical eons 
services, and a Higher National Certificate in 
Mechanical ing or an equivalent qualifica- 
tion. 


wan £625 per annum by increments to £745 per 
rience, &c., together 


two referees, to be 
yal Halifax 
E9390 


syApplications, stating age, ex; 
with names and addresses o' 
forwarded to Group 
Infirmary, Halifax. 


Seoremeay, Ro 





BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


ERGONOMICS SECTION 


APPOINTMENT 


A vacancy exists in the Ergonomics Section of 
the British Iron and Stee! Research Association for a 
Graduate to carry out research into the human 

engineering aspects of the design of control points 
ins steelworks. The work is located in London and 
i will be up to £800 p.a., dependi 
qualifications. Post is superannuat 
ESsu, hie 4 Ss only, 
the Officer, 


gioting ER il, Tet Leos, Laniteh. W.1. " poate 2 





NEW TENDERS FOR 
YALLOURN “E” POWER 
STATION, VICTORIA, 
AUSTRALIA. 


Notice is hereby given that the date for 
return of Tenders for Yallourn “‘ E” Power 
Station has been extended from 13th 
February, 1957, to 13th March, 1957. 


Details of the Tenders were advertised in 
the issue of this paper dated November 30th, 
1956. 


STATE ELECTRICITY COMMISSION 
OF VICTORIA, 


22 William Street, Melbourne. 
E9400 














| EDUCATIONAL | 





TECHNICAL HOME STUDY 
COURSES 


For A.M.L.Mech.E. 
A.M.1.Chem.E., A.M.I.M.L, 
A.F.R.Ae.S., C. & G., &. 

OVER 50 FIRST PLACES: and more than 


Professional En 


_—— neering Examinat 
a wide range o! iui Home Study Courses in 


interest) 4%, oe of 110-page 
REE and without obligation. 


oe 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHT’S LANE, LONDON, be 
Ez 


SITUATIONS VACANT 


= MAN yearn ty” COMPANY in coun 


DRAUGHTSMEN, for work on 
Sp ag yee 
ing to ex t 
scope. yo 
week. Help Bade og initial accommodation.— 
BOX No. £9372, “ The Engineer.” A 


A NUMBER OF DESIGNERS AND 
DRAUGHTSMEN 


are required for good-class 
ing work 


HEENAN & 
w 


engineer- 


by 
FROUDE 
ORCESTER. 


2P and 40 should be between the ages of about 

40. Please state education, training, 

apeleas and oo With outsanding © special con- 

sideration to men with outs! ing experience 

and qualifications. Those used to aircraft test 
medium and 


Pension scheme, attractive surroundings and 
usual staff amenities. Assistance with housing 
and removal expenses, if necessary. 
Please address your application for the 
attention of Mr. T. Salter. E9352 a 


LIMITED, 





APPLICATIONS are invited — 





id p 
xperience and age. 
with housing will be given if a ae —Write, 
in confidence, stating 
experience, and present oi. to EP/ACM, 
MICHELIN TYRE CO. COo., LTD., peru ~~ 7" 





BRITISH ROPEWAY ENGINEERING 
COMPANY, LIMITED, 


Plantation House, Mincing Lane, E.C.3. 


—s Se ge = - DRAUGHTSMAN 
requi preferably with experience in design 
of mechanical dling plant. Interesting 
opportunity in unusual field of engineering. 
Offices near London Bridge. Five-day week, 
pension scheme, luncheon vouchers, Christmas 
bonus. Also vacancy exists for SENIOR JIG 
pent TOOL DESIGNER, similar conditions 
apply. 
Write to above, giving details of » © 
ence and salary required. mm rr, ra A 





CHIEF ESTIMATING preiey oo Te- 
quired, with wide experience 
involving Mechanical, Electrical and Chemical 
Engineering Plant and ‘Equipment and Associated 
Site Erection. Offices are located in Central 
London, and there is a superannuation scheme. 
salary to cogs man. Please apply, 
in strict confidence, gi «ay %. xperience and 
when , available. BOX No. E9410, i, 
neer.” 


CIVIL ENGINEERING QUARRYING FIRM 
require PLANT AND TRANSPORT MANAGER 
for W. London. 25-35 years. £750 starting. Good 
permanent prospects.—BOX No. E4426, “The 
Engineer.” A 
CIVIL ENGINEERS required by Consultants with 
offices in Glasgow, for work on large hydro-electric 
projects and steam power a. Vacancies exist 
for Assistant Engineers, t to be engaged on design 
and also on site supervision. Applicants must have 
gamed cc be enemas ess Fosse 5 ant Mi of te 





A.M. tien te B.SC., PA and Guilds, &c. 
G teed P. oly ometeke ., and Tech- 


Brochure giving pom of dikes in 
Mechanical and re = 
manship, &c., for the A.M.I.Mech.E., A.M.LP.E., 
i id Guilds and other Professional Examina- 
M.I. Institutes, Dept. E30, London, W.4 

jated with H.M.V.). E708 £ 





| SITUATIONS VACANT | 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A SERVICE MANAGER is required in the Pump 
and Compressor Division of HAMWORTHY 
ENGINEERING LIMITED, POOLE, DORSET. 
The successful applicant will be responsible to the 
x for all outside work involving 
installation, test and repair, together with spares 
and overhaul at the works. Applications are invited 
from qualified engineers who have served a full 
apprenticeship and who ig had 
previous service experience. In an expanding 
company, this is a ible and 
appointment where sound administrative and 
organising ability is clearly —_ and where a 
marine engineering advantageous, 
alt not essential. A contdbabery super- 
annuation scheme is in operation.—Please write in 
strict confidence to the Personnel Officer, giving full 
details of age, apprenticeship, mmeeme,”  - ¥4 
ence and present appointment. 9435 A 





embership examination of the Institution 
a Civil oe Apply | by letter with particulars 
of age, oe, oe experience.—BOX “ 
E905, “ Engineer.” 


DESIGNERS AND ESTIMATORS with exten- 
sive experience of all types of package handling and 
mechani ing equipment. Attractive working 
conditions, contributory pensions scheme, salaries 
up to £1100 per annum, according to pe a 
Apply, with all relevant particulars, to: Modern 
Mechanisation, Ltd., “‘ Elmswood House,” Bounds 
Road, London, N. 11. E9IS a 
DETAIL DRAUGHTSMEN required by Mane 
chester company accustomed to detailing 
and/or mechanical design in connection with coal 
— plant. pene scheme, canteen. State 
Sa Tie toga and asad required.—BOX a 


paver (erviny ENGINEER required - 
British Railway Company operating Chile. Sterling 
salary, retirement benefits, free quarters, 
home leave, allowances, &c.—Write to "BOX 
598, c/o Charles Barker and Sons, Ltd., Gasswey 
House, London, E.C.4, E9405 a 
DRAUGHTSMAN (Senior), age about 30/35, 
required by Pump iteueinenmeiin & for plant layout 
work in connection with centrifugal pumping 
schemes. Knowledge of centrifugal pumps 
desirable but not essential, he ga on a 
qualifications. Permanent post.—Apply, meres 
qualifications and salary required, to Woe Mi 
Lee, Howl and Co., Limited, Tipton, Staffs. E9 A 
DRAUGHTSMEN required for design and ~— 
ing of conveyors, elevators, structural steelwork, &c. 
Some previous experience in this class of work 
essential and the positions give every 
4 am on = nose. measurement. oa 
pply, wn Partners, Ltd. lewman 
Street, London, W.1. sine E918 a 
Classified Advts. continued on page 4 








SITUATIONS VACANT 


bene teenage om are a@ good 


experience in 
——_ for very 
A BES 
en division “Yj a large 
a ee 
pension scheme. 


engineering organisation. 
salaries abo — . Please 
ies if = = fall partial ath “ 


ience, age and 
Engineer.” a 
DRAUGHTSMEN (Senior and Junior) re- 
quired lo 


{c) Steelwork for op and Conveyors. 
Applicants ts should wage p mwne! men able to 
work with the Tech- 


minimum of supervision. 
nical qualifications to O.N.C. or beyond. Good 
remuneration and prospects for capable men. 
Pension scheme. Five-day week; canteen 
facilities —State age and i to the 
Personnel Officer (D.O.), oodall-Duckham 
Construction Company, Ltd., Woodall-Duck- 
ham House, 63-77, Brompton Road, 
S.W.3. E672 a 


THE ENGINEER 


SITUATIONS VACANT 


ENGINEERS 
(ELECTRICAL a MECHANICAL) 
ST: 


and 
TECHNICAL ASSISTANTS 
Required for work on development, manufac- 
ture and circuit application of special radio 
valves, including microwave devices. 
7 qualifications : Inter. B.Sc. or 
Experience is desirable but not essential. 
Initial training at the research laboratories ¢ of sm 
General Electric Company will be for 
selected candidates. 
are ive eaemene with good 
opportunities for advancement 
Apply, quoting TC/1, to :— 
M.O. Valve Co., 
orks, 
Brook Green, 


Hammersmith, W.6. 
MAN UFACTURERS oF VALVES FOR 
E9407 a 





=e Aen COMPANY, LIMITED, 
n London for CIVIL ENGINEERS, 





DRAUGHTSMEN required for interesting 

work in the electronics field : 

(1) Circuitry tsmen. 

(2) Checkers for —— Equipment. 

GD and Detail Draughtsmen for Elec- 
ipment. 

@D porta and Detail Draughtsmen for Radar 


These vacancies are with an expanding organ- 
isation, and are in the London suburbs SW). 
Salaries range from £14 15s. to £17 15s., depend- 
ing on age, experience and qualifications. Pen- 

sion scheme available. Please apply, quoting 
ahaune WEST.—BOX No. E9383, “The 
Engineer.” A 


DRAUGHTSMEN required for special-purpose 
machine design, plant ont or mechanical handling 
systems. Erdington, . Please write, 
giving experience and ae —BOX No. E9418, 
* The Engineer.” A 
ENGINEER, not over 30, required by British Com- 
pany for Sales Post in NORTH BORNEO, covering 
a wide range of engineering products in a rapidly 
expanding a It is preferable that ae 
should be either G.L.Mech.E. or Grad.LE.E. Tours, 
first on remuneration oor with oe and 
experience, thereafter with merit low uent 
paid home and local leaves. Outfit allowance and 


tion vided. Pension scheme and 
X No. E9415, —— 


provident fund.— 
ENGINEER SURVEYORS for pressure nian 
vacancies in North London ly East 


me Ci 
Corp., 99, Aldwych, London, W.C.2. 
ENGINEERING INSURANCE COMPANY 
invites applications from not ag be 35 
of age, who possess First 
(Steam) for position as ENG’ 
in London and distric! 
mal ty age Sa per 
annum, plus expenses ywances. jon-con- 

r scheme and other staff 

Apply in own oo ee BOX N No. E9311, “ The 
Engineer.” 


INSURANCE.—A, 
iGINEERS 


M.O.T. 
TNEER t SURVEYOR 
ive 


ENGINEERING 
- hem EN! 


fifties 
National 
Bristol (West of — The position is permanent, 
pensionable, with salary scale £675, rising to £1000 
per annum, plus expenses and allowances. A ly 
handwriting —BOX No. E4413, 
” A 


ENGINEERS, as specified, required by modern 
well-equipped Rayon Yarn Producers : 


a ENGINEERS (Senior and 
Junior), M _ Minimum. 
é ineering. These appointments, 

which are permanent and progressive, will 
call for the necessary energy and initiative 
to carry through projects from estimates to 
commissioning. 


JUNIOR 





ence an tage 

factory work, successful applicants will be 

given the opportunity to qualify for more 
posts. 


senior 


These posts all carry good salaries and prospects 
and are pensionable. Fe a nmnagge e —_ will 
be treated in strict ~ 
—— experience, in pm Der my order, 
age and — remuneration, and be addressed 

to Personnel Manager, British Enka tie 


Aintree, Liverpool, 9. A 


ESSO PETROLEUM COMPANY, LIMITED, 
have vacancies in their Bristol office for CIVIL 
ENGINEERING DRAUGHTSMEN. Applicants 
who should ant Seamer oF ye - age, should nad 
experience in ing and/or civi engineering 

struction. The positions offer opportunities for expe- 
rience on work of considerable diversity. They are 


ening 
St. Stephen a aes Bristol, 1. 


MECHANICAL, ENGINEERS and DRAUGHTS- 
MEN. Applicants should have served a recognised 
apprenticeship, should preferably have had experience 
in the oil or chemieal industries, and possess suitable 
qualifications for the respective positions.—Applica- 
tions, giving brief details of career, should be made 
ey the Employee Relations Manager, 101, —— 

A 


yoy ge ey lg uired 
‘or the uel Injection, Hydraulic 

ment and “gong This is wood salary and — 
with excellent prospects, carrying a good 

attractive non-contributory eine 
Chief Personnel Officer.” Berger, — 
Ironbarks Works, Staines, Middlesex. E910 a 
EXPERIENCED OIL ENGINE DESIGNER 
required, with initiative f: engines. 


good salary, non- 
contributory pension scheme.—. ly, Chief Person- 
nel Officer, Petters, Limited, way Works, 
Staines, Middlesex. E908 a 


EXPERIENCED PLANNING ENGINEERS 
uired for i i LC, 


Chief Personnel Officer, 


an i ony an, Ce, 
A 


FIRST-CLASS ENGINEER required by London 
Company, for the design and develop- 

ment of automotive transmissions, &c. Pract ‘ical 

and theoretical experience essential. aan 

prospects. Write in full confidence, 

experience, qualifications, positions fa and * salary 

required.—-BOX No. E4412, “ The Engineer.”” 


FIRST-CLASS MECHANICAL DESIGNER. 
Siddeley Motors Limited requires a 
top-class Mechanical Designer, 26/32, for 
their Project Design Office. Applicants must be 
works trained designers with at least a Higher 
National Certificate and a sound background 
e of ine design. The position 
offered is for work on new designs for an engine 
of the future. This is an exceptional opportunity 
for a young engineer-designer to advance in the gas 
turbine industry. —Applications, with = —_ 
uoting PD/MD2, in strict confi o the 
Armstrong Siddeley en Aa py 


Attracti 
Agere, femion, sob 


Coventry. 


IMPERIAL CHEMICAL INDUSTRIES 
LIMITED 


‘ METALS DIVISION 


A 
RANGE OFFICER 


is required for work at a static firing range 
in the Kidderminster area connected with 
a guided weapons project. 


Candidates shoyld possess the H.N.C. 
and/or A.M.I.Mech. Eng. and have com- 
pleted an engineering apprenticeship or the 
equivalent. Some electrical knowledge would 
also be an advantage. 


Excellent conditions of employment 
include pleasant rural surroundings, a gen- 
erous starting salary with adequate scope 
for progressive remuneration, a contributory 
pension fund and a profit-sharing scheme. 


Apply to General Services Manager, 
Imperial Chemical Industries, Limited, 
Summerfield Researth Station, Kidder- 
minster, E9433 a 


IMPORTANT SOUTH LONDON ENGI- 
NEERING COMPANY requires ASSISTANT to 
WORKS MANAGER. Must have knowledge of all 
branches of light engineering, good designer = 
an innate ability to detect faults forthright, hard 
school lity preferred—_BOX No. wee 
“ The Engineer.” 


INDUSTRIAL ENGINEER required by firm of 
sophisticated industrial and operational research 
ae in London. Degree good Mathematics, 

ledge of statistics and works experience 
eanatial, German useful.—Write for 
appointment, L. A. Ferney and Associates, 93, West- 
bourne Terrace, W.2. E4421 A 


SITUATIONS VACANT 


INSPECTION AND TEST ENGINEE 
to based in London, required for i 
plant and equipment, includ: 
Good technical qualifications an: apprenticeship or 
workshop training essential. Engineers with similar 
qualifications also required for site inspection, 
including extensive pipeline installations, on a site 
ih the north of land. These appointments are 
with a well-known chemical manufacturing organisa- 
tion and carry salaries, commensurate with 
experience and qualifications. There is a pension 
fund, which includes Widows’ and Children’s 
Benefits. Write, giving details of age, qualifications, 
BOX No. » “* The Engineer.” A 


KUWAIT OIL COMPANY requires a TELE- 
COMMUNICATIONS ENGINEER. ties will 
involve engi and of radio and tele- 
phone systems for installation in Kuwait. Good 
general standard of education, — ther with B.Sc. 
or H.N.C.; Corporate Member of I.E.E. preferred. 
Ao approximately 30-35. Successful applicant will 
be required to serve up to one year in Kuwait before 
taking up duty in the company’s don ofl 
according to qualifications and experience. 
Pension scheme.—Write for application form, giving 
brief details, and quotin 10.239 239, to BOX W/ ve 
c/o 191, Gresham House, E9422 


JUNIOR scidaueeiiin. having eo 
Ni Service, required for work on large chemical 
=. A.E.S.D. minimum 


rates or 

Five-day week and superannuation sc! 
Apply by iter. ving details of technical education, 
Chief Laporte Chemicals, 


Limited, Clifton House, Euston Road, London, 
N.W.1. E880 a 


LEADING MANUFACTURERS of container 

closures in Midlands have a number of vacancies 

for ambitious DESIGN DRAUGHTSMEN, prefer- 

or a similar sphere. 

lent salary and every 

opportunity for promotion to senior position in a 

es ion.—Write in me OY age 

wil tail experience, positions salary 

pone, to Pu A. Metal Closures, Limited, ee 
Lane, West Bromwich. 


MECHANICAL ENGINEER, under 30, sao 
for South India by old-established British company 
with large engineering works. The duties are con- 
cerned with sales and ing aspects of an 
interesting and wide range of plantation equipment. 
The initial tour would be on a salary commensurate 


Dec. 28, 1956 
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PLANT DEVELOPMENT args NEBR, 2 


years of age, requ for lar, 
somasenng fact situated —_ — 





Engineer for a heavy development 
for the design, construction and ioe 
The i of new — 
t is an expan: re) bn 
is suitable only for a man of outstan. ate 
character. A commensurate wi: , 
sibility will be paid and applicants hon p 
Sree aleey, 80 J Rs Managing Dic erience 4 
to nal 
353, ° The| Enginee ee 


oe 


PROJECT ENGINEE® 
Aveling-Barford, Ltd., invite app 
the position of Project t Engineer, re 
a director for co-ordinating design a 
ment to ensure the introduction by p! ned dates 
of new roducts in the earth-moving and allie 
5 Position is one in which ndividual 
drive and initiative will be required i» di 
a project team drawn from technic: and pro. 
duction departments. Essential basi qualificg. 
tions are : a Degree or equivalent in * ‘echanicy 
or Civil Engineering, experience in th design o 
development of mechanically opelle i vehicles 
and workshop experience. x, 
The salary envisaged is not less than £ £1000 pe 
annum, dependent on experience and qual. 
giving full men of Sucation, 


fications. 

a apply, - 

qualifications and experience, to TH 
TARY, AVELING-BARFORD, l Mine 
Invicta Works, Grantham, Lincs. E9412 ; 


ations 
naib 
de 





REQUIRED Be Burmese Compan 


Burma, ELECTRICAL, 
ENGINEER wit ith 
aa Foun wii aren « of ho eeey. 7 


Siagean Deteet Gan 
30,0 am an Scary Kye 230 22,000 (ele 


— 30, 
ree housing passage. Leave ‘with f 
Applications, SSatlg age and enperionm: ul 
references copies wy rt 
DE/47, c/o 95. Melee = “BOK 





Progression i 

An outfit allowance is paid, on 
— by the company. There are cen maid 

and iocal leaves, and a ion scheme and 
Provident Fund.—Applicants, who should have com- 
pleted a full apprenticeship and preferably be 
G.1. Mech.E., should apply to BOX No. — 
“* The Engineer.” 


ENGINEERING 


MECHANICAL 
by John Smith's 


Lae nev TSMEN required 


years’ -Office experience 
es on dg ‘land or allied plant, pipe- 
work, pumps, vessels and steam utilisation. Appli- 
cants must be able to pass examination and 
be of active and oo character. 

salary with annual eg = en laos, and pro- 
pension peak ng in 
ports facilities—Reply to 
tating age and qualifications, educa- 
tion, m apprenticeship and positions held, in chrono- 
logical o: Expenses will be paid to those, sens 


MECHANICAL ENGINEERING ASSISTANT 
required by old-established company in the Central 

i area. Initially much of the work will be 
Chief s Drawing Office, but there 

will also be opportunities for experience in the 
supervision of site projects. Applicants should be 
between 25 and 30 years of age, have had general 
engineering training, and a technical education to at 
least Ordinary National, and ey Higher 
National, standard. Experience of special purpose 
machine plant layout and installation o 
services, wi Aes an advantage. reply.— 
BOX No. E4424, “ The Engineer.” A 


METHODS anoinesn poet by manufac- 
wide range of - ity ground and 

experience on 

work essential. Age 30-45. Appli- 
give full details of training, experience 
i | “Tie 
A 


Id 
salary required—BOX No. 


NORTHERN ALUMINIUM COMPANY, 

LIMITED.—DRAUGHTSMEN required : (1) for 

General Engineering Department, at Rogerstone, 

Semaine, t ea long. 
to w - 

struction plans for the company’s existing works and 

for the development of new sites. The work covers 


rae te siring trie 
Aldwych, London, W.C.2. 


PLANNING ENGINEER required for a modern 
foundry in Wiltshire. Applicants, who preferably 
should have had experience of ndry and 
machine shop practice, must have experience of 
pressure die casting of aluminium. The Post, which 
carries staff status and a g commencing salary, 
also affords very opportunities to a mes - 
drive and initiative. Please reply, giving full de’ 
—BOX No. 89417, “‘ The Engineer.” 


PLANT ENGINEER required, to accept full 
responsibility for maintenance of varied and interes: 


and salary, in 
Colwick, Nottingham. 


| 


SALES ENGINEER.— Anglo-American 
pany located Pa and catering he 4 


id 
industries, solicit’ sit 





fications for for situation 
for si 
OUTSIDE "| REPRESENTATIVE. a Goat 


sales engineering 
Sackground essential.—BOX No. E4414, “ 
Engineer.”’ by 


senen DESIGN ENGINEER 

organisa “The * ork is mm own coe 
ion. wi vari t main 
Applicant should ya 


cooy an Associate 
Institute and/or an 


tions. Please coin wih N ; 
m. apply.—! lo. Ene 

SENIOR DESIGN ENGINEER required } 

of a he 

Press sect ord 

a should have a P Mechanical Engincen 


Degree o: and p e 
this field would be an advantage, but ot aie 
be sound — engineering 





experience 
se 


required to supervise the drawing-office developme 


purchasing of raw materials an 
components for the factory production of oa 
presses. The ition is a it one and by 
the prospect o A to executive status in th 
company. Five-da' and pension schem, 
pans LB wile X detai of age, srpetionce and ) 

X No. E9424, “ The Engineer.” 

SENIOR DRAUGHTSMEN required by Ma 
chester company accustomed to == of Fd 
paration plant. "1 plant. Pension 
a and salary required BOX 1? No Es n 





SENIOR DRAUGHTSMEN 
required by the 


anaes, Bi gree far mag La 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMEN Fre sr for interesting wor 


on jorge bape gene —in xperient 
ype but not essential; 
applicants with quneral mackeett 
rience will be favourably 

offer Se 

commensurat ith 

situated in the N.W. 


Laporte Chemicals, 1 ied 
mui 
London, N.W.1. a 


TECHNICAL ASSISTANT 

of H.N.C. ante, for experimental work pri 
een is sechents. R 
is pad wp fo ie only 1 Cult ‘Ofir, 


Ironbanks W. taines, 
M a 





pet 


rant 


iSsPO 
[ED 


RCL. 


tive work 
erties in 
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= iNEL-RENAULT UNIT 
MACHINES 






ALES. 
Sentinel ({ 








Shrewsbury), Limited, 
ese Sentinel-Renault Unit Machines 
¢ Automat on in the following areas :— 
i 
Leeds 
Glasgow 
ition demands ¢ men of 







4 engincering ability on carries an appro- 





ye salary with pension rights. A car would 
‘ provided 

plicants with experience and 

s are ested to apply to the 

Too! Sales Manager, Sent (Shrews- 





Y uy), Mimited, Seveday ¢ (Tel., 2011), giving 
and fullest details of education, t 

ience and positions held, with dates 

pronologic’ al order, E9420 a 








THE ENGINEER 


SITUATIONS VACANT 





SMALL GEARS 
DESIGNER by large engineering 


His main preoccupat ion will be the f 
t oO! 
pad produced in very 
quantities. 
Age will be of secondary importance, but the 
successful applicants must have practical 
in engineering with - 
bias ; some electrical experience will 
He advan 


eo 
This will be an importan' A sqpeinenes 
—— a commencing salary of conn ait 
“ company provides excellent working 
$ very life assurance 
provisions; a contributory pension 
with benefits above the average ; wide choice of 
. Pi aeae gee - aatone 
— send your reply, giving parti 
of age, educat ience, 
E227, ~ Fereeanel Executive. —BO: No. 19436, 
“The Engineer.” A 











| BOOKS and PUBLICATIONS 







































* 
SPORT PROCESSES IN ab MULTI-MOTOR TRACTION FOR 
ED CHEMISTRY CRANES 
R.C.L. Bosworth, Ph.D., etc. An authori- * By Richard A. West, B.Sc.Hons. (Engineer- 
: sive work covering the flow of phys‘cal pro- ° ing) London, etc. Deals with the design of 
9412 , Merties in chemical reactors. 84/- net multi-motor drives. Covers series and parallel 
e combinations of a.c. and d.c. motors, differ- 
FORMATION THEORY AND ITS Py ential drives and the use and selection of servo 
SINEERING APPLICATIONS and power selsyns. 21/- net, 
D. A. Bell, M.A., ete. 2nd Edition. A new e 
revised edition of this outstanding work 
mechngnecninTeicommincaiom @—«ACTARODyandreg 
{allied work and also for students. 25/- net tf By S. A. Urry, B.Sc. (Eng.), etc. For students 
taking exams in Aerodynamics or Mechanics 
x WEpPLIED THERMODYNAMICS e of Flight. Four hundred problems give prac- 
y the late William Robinson. 3rd Edition by * tice at all levels up to the Higher National 
bn Dickson. A standard work which covers Cert., and the exams of the engineering insti- 
gyllabuses of the B.Sc. (Eng.), Inst. C.B. * tutions. 32/6 net. 
Se nf LMech.E. exams. 40/- net , 
roces 
on 4 MDRAWINGS AND DIMENSIONS 
Goo! ys Pucker, BLE.M. This book provides an * PITMAN 
“The Igpaboration and commentary on the British e 
A “Engineering Drawing Practice, Parker Street, Kingsway, London, W.C.2 
5 38.” 35/- net. & 
ired * 
y mad 
SESS 
ve fi 
ry 
«= °° complete library 
29 
ss in two volumes... 
wees 
nce 
plics 
i 
us of =, = 
these 
ad has 
ak 
; + 
| Engineers Year Book 
I p Edited under the direction of the Fditor of ‘‘The Engineer” 
te ay 
39 
1957 (62nd Edition) 
. 82/6  coius postage 2/64. 
rc 
rial 
~ NOW ON SALE 
val 
ries 
3,000 pages covering modern theory and practice 
rt " in all branches of engineering. No other single 
. publication devoted to engineering covers a com- 
parable range of subjects so concisely. 
ING 
work 
en 
~ ORDER YOUR COPY NOW 
Dosts 
ari¢s 
~ Obtainable direct from the publishers or through your local booksellers 
_ 
i 
« 
‘ Kempe’s Engineers Year - Book 
ably 
re 28 Essex Street, Strand, London, W.C.2 
“ Telephone : Central 6565 
nei, 





— 
= 














SITUATIONS VACANT SITUATIONS VACANT 


SENIOR TECHNICAL ASSISTANT required 
Works on 


by , leggy o— 
ving oe peecwece pre’ Ppply, giving 
fagincen* 


ferred. 
&c.—BOX No. E4423, “ = 
TECHNICAL REPRESENTATIVES required by 
old-established ineering Company. Applicants 
must have proved connections with engineering 
firms, basic and chemical industries, power stations, 
uirements. 




















le, Leeds, 
Apply’ in in strict confidence.—BOX A. V. ROE & COMPANY LTD. 
A 


No. E4425, “7 
THE BRITISH ERMETO CORPORATION, 
LTD., one or two young TEC CAL 
ASSISTANTS to train as Junior Executives. Appli- 
hop and drawi oro expe- 


have one or two vacancies for 


SENIOR 
AIRCRAFT 
STRESSMEN 


These positions offer the opportunity of 
working on Britain’s most advanced 


tion operates a contributory pension scheme with 
cover. Salary will depend on past 
special qualifications for this appoint- 


experience 

ment.—Apply in writing, age and brief par- 

ticulars — to bce Eaeees Corporation, 
ai 

E9437 A 

and pro or chemical processes. 


in sin expanding com company. 
required.—_ BOX No. 


Write, 


‘gine 























jig and tool design on batch and line Supersonic Aircraft. 

required. are interesting and pro- 
gone seo Offering wide scope for 5 
Tint nalary offered is fies £167 to 856, depending oe — e rae 
upon qualifications and experience. ‘ company a eo tical : 
<oamniee 6 Gunmeeen pandien Gtnae and Dee cout Degree or equivalent, and not less than 
ae and ; git ed three years’ previous experience. 
Causeway Works, Staines, Middlesex. E909 a 
WEAVING gy one beyney by international Individual salaries will be arranged in 
precious meal 7 ition fiers scope f accordance with the qualifications of the 

a tantial salary _ licant. 
Divis a Industries, 'Ltd., 154/170, sbiiai 
Vauxhall Street, SET. A Apply, quoting full particulars ond 
WORKS ENGINEER.—Wanted for modern 
— t Ref. A/C/R/ 157/S.S/IE, to 


in 
pomep aye men he and electrical plant essential. 7 
details BOX No. E9430, “ The Engineer.” 


WORKS MANAGER AND PRODUCTION The Chief Designer, 
for machine and fit shop 


A. V. Roe & Co. Ltd., 


fe 
better. Able install costing and Greengate, 
essential. Good for keen and efficient Midd 

. State age, experience, , &c.—BOX leton, 
No. E9425, “‘ The ~ A Manchester. 
WORKS SUPERINTENDENT i y 

re) range o ity groun: 

and milled t tools, ation tyson I nr 
150. in control A te Boe E9399 a 
duction of tools for sale essential. 
nar a Applicants should give full tyne iy 





ing, experience and salary required.—BOX No. 
£9355. “* The Engineer.” A 


ENGINEERING IN THE 
CHEMICAL INDUSTRY? 








Ind 
of engineering plant and equi hay a Aad 
Seueudin, baneuen Ges peabinas alten the medion o Tindostry has to tek ae such 
that their solution depends as much on the Engineer as on the Chemist. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
WILTON WORKS 


~~ feaia's cheraical ‘histo “_ wud Cees cn apaees coe ae pang 
inl Wilton Wi isa wf centre, where 

a s C.I. can build and production units. Such well. jucts 

as “ Perspex,” “ Terylene” itanium are prod here. has pro- 

ceeded con since 1946 and the factory now covers 400 of the 2000 acres allocated 

pr hen cers number of Engineers required for its design, 2d oper- 
MECHANICAL - ELECTRICAL 

AND 
INSTRUMENTATION 
ENGINEERS 


are urgently bee ge for this development. Suitable applicants, who should possess 
honours degree, will be 's expense. 


an invited for interview at Company’s 

pists Set oe ON Seton a eect SF ie 
for reneemet in an sides of the 
tion is based on merit and individuals povan ta intervals. For 


those whose is limited, saianis telaap comune vailable 

Wi 

ped np nee requirements of the various ing inst = 
appointments are permanent and carry them high security which the 
Company provides. 





After married men will receive a reasonable refund of removal and travel 
expenses, and to & enkst cham in home purchens, fociiitien are anafiublo approved cases 
for loans and advances of legal charges. . - 

Wilton is situated at the foot of the Cleveland Hills, b Middlesbrough and the 


coast, and is clear of the industrial smoke belt. W. conditions 
wig ‘orking and recreational 


If you are interested in a satisfying career, wor! ndutlon be Wane woe 
write 0 me Ce ae Chemical Industries, Ltd., Wilton aera 
brough, Yorkshire, quoting 352/ E9358 a 


en ee 


Classified Advts. continued on page 6 
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AUTOMOTIVE PRODUCTS COMPANY LIMITED. 
LEAMINGTON SPA. 


BORG & BECK DIVISION 


satates « are invited from suitably qualified DESIGN DRAUGHTSMEN for 
interesting Development Work in connection with Clutches and Automobile Trans- 


und engineering background to H.N.C. standard is essential and design experience 
in the automotive rae is desirable. 

This Company, wi fe vehicle of international repute, offers 
outstanding mm ao in the mange - allied fields. Salary, including participation 
in a generous profit-sharing scheme, will be commensurate with experience and quali- 
fications. 





Full particulars should be sent in strictest confidence to the Personnel Officer : 


AUTOMOTIVE PRODUCTS COMPANY, LIMITED, 
TACHBROOK ROAD, 
LEAMINGTON SPA, 

WARWICKSHIRE. 


MANAGEMENT 
TRAINEES 


Large expanding light engineering Com- 
pany in the South Midlands is prepared to 
engage a selected number of Yo! 

"s 30) for -~ e through technical work, 
oremanship eventually to 
Saemegutel Posts. Qualifications required : 
1. Secondary Grammar School Education. 
2. H.N.C. standard in Mechanical Engi- 
neering. 
3. Five-year apprenticeship in reputable 
ars firm or equivalent experience. 
must be p d for fact 
Pe — training (including nightshift 
if necessary) and to work hard for a number 
of years to fit themselves for the higher posts 
in engineering industry. Apply in own 
writing, giving ualifications, present 
— and career to te, in chronological 
order. 





BOX No. E9294, “‘ The Engineer. 

















D. NAPIER & SON, LTD., Acton, W.3 


MECHANICAL RESEARCH 


SENIOR APPOINTMENTS must be made for important work on a number of 
mechanical problems, including high-performance gearing, stress and vibration measure- 
ment, rotating seals, gas dynamics and instrumentation, bearings of all kinds for a wide 
variety of applications, including gas lubrication, operation at high temperatures and the 
uses of new materials and lubricants. 


Our need is such that we will give outstanding opportunities and rewards to anyone 
who can contribute to solutions of these problems. Professional qualifications and 
some experience of similar work are desirable. 

Please reply to Dept. C.P.S., 336/7, Strand, W.C.2, quoting ref. E79S5A. 


E9398 a 


ASSISTANT TO 
DEVELOPMENT ENGINEER 

Assistant to Development Engi. 
neer required, minimum ualifics. 
tion H.N.C. (Engineering). Metal. 
lurgical laboratory experie:ce essen. 
tial. 

Contributory pension, |ife assur. 
ance, and profit-sharinz bonys 
schemes apply. 

Housing accommodaticn if fe. 
quired. 

Write, stating age, pas. experi. 
ence, and salary level, qu 
S.A.L.1, to : ™ 

The Personnel Officer, 
Foster Yates and Thoia, Lid, 
Heavy Precision Engircers, 

Blackburn. £9284 , 





ed 


Dec. 


a 


Ss 
=. 











LOCKHEED HYDRAULIC BRAKE COMPANY LIMITED, 


LEAMINGTON SPA. 


Specialists in the field of Automobile and Aircraft components, invite 
applications from young men who have recently completed, or are about 
to complete, their Engineering Apprenticeship or Drawing Office 
Training, for posts as :— 


JUNIOR DRAUGHTSMEN 


in their Design Drawing Offices. 
These positions offer excellent opportunities to men seeking further 
Drawing Office experience in preparation for careers in Design or 
Production Engineering. 


Minimum qualifications O.N.C. 


Good salaries are offered plus Profit Sharing and Pension Schemes. 
Five-day week. 


Applications to Employment Officer, Lockheed Hydraulic Brake Co., 
Ltd., Tachbrook Road, Leamington Spa. E9403 a 








My nraUTv ELIT Nn NTA 


“ong 


S. SMITH & SONS (ENGLAND) LTD. 


Have the following vacancies:— 


ENGINEERS ; 


Mechanical—with at least 5 years’ practical experience, preferably in design and/or 
— Cs as Instruments or associated equipment. HNC. but preferably 


Electrical—with at least 3 years’ practical experience, preferably in ots, Electrical 
Instruments and/or Electro-magnetic mechanisms. H.N.C. preferably Grad. 1.E.E. 


DEVELOPMENT ENGINEER: with practical drawing-office and design expe- 
rience, for development of small mechanical or electro- mechanisms. H.N.C., 
but preferably A.M.L. Mech. E. 


PROCESS PLANNING ENGINEER; with experience of instrument manufacture. 
Able to layout machine processes from drawings. H.N.C. or equivalent in 
practice. 


SUPERVISION ENGINEERS: to supervise production of instruments to specifica- 
tion. O.N.C. standard in Electrical or Mechanical Engineering. 


t engineering. Minimum qualifications, 3 years’ * desion experience ; O.N.C. standard. 
Monthi status for right'man. Older man with good press tool experience considered. 


JIG & TOOL JUNIOR DRAUGHTSMAN : with practical tool experience for 
assembly and test. 





ESTIMATOR : Fwith practical background and knowledge of production operations 
and work study. O.N.C. standard. 


WORK STUDY ENGINEER: fully experienced with Machine Shop and Metal 
Finishing background. 


TECHNICAL ASSISTANT: with knowledge of radio and some administrative 
experience. O.N.C. standard or equivalent. 


MATERIALS APPLICATION ASSISTANT: with experience of material specifi- 
cations, able to do trigonometry. Engineering background. 


All these positions are progressive and only those able to command 
good salaries should apply to: 
MR. SQUIRE, CRICKLEWOOD WORKS, N.W.2. 
GLA 3333 


E9401 a 








£12,000,000 A YEAR 


are being speat on the construction of new plant and equipment at 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
WILTON WORKS, 


where building has p ded 


ao 


allocated for dovidegenemt. 





ly since 1946 to cover 400 of the 2,000 acres 


ENGINEERING DESIGNERS 


preferably possessing Higher National Certificate, or its equivalent, conversant with the 
design of modern works, and having experience in the following branches of Engineering 


MECHANICAL, CIVIL, 
STRUCTURAL 


are urgently required to fill immediate vacancies in the Design Office, working on the 
further development of this, the newest addition to Britain’s Chemica JIndustry. Suitable 
candidates in these categories will be invited for interview without commitment, at the 
company’s expense. 


SECURITY: The appointments are permanent and carry with them that high degree of 
security which the Company offers. 


SALARIES : Commencing salaries, up to £900 per annum, will depend on the age and 
experience of candidates. The salaries of men engaged will be reviewed annually. 


TERMS OF EMPLOYMENT: Five-day, 39-hour working week; pension fund ; 
profit-sharing scheme and other benefits. 


HOUSING: Assistance is given in the procuring of rented houses, flats or lodgings. 
Married men will receive a reasonable refund of removal (including travel) expenses, and 
to assist them in house purchase, facilities are available in approved cases for substantial 
loans. In addition, legal charges will be advanced. 


Wilton is situated at the foot of the Cleveland Hills in Yorkshire, five miles from the 
coast and clear of the industrial smoke belt. Working conditions and recreational 
facilities, including football, cricket, tennis, golf, badminton, and archery, are first-class. 
If you want an interesting and rewarding job helping to design the British Chemical 
Industry of the future, please write to me:—The Staff Manager, Imperial Chemical 
Industries Limited, Wilton Works, Middlesbrough, Yorkshire, quoting 360/4. 29357 a 
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) 
INEER JUNIOR 
Engi. CIVIL ENGINEERS 
Mi tal required by Associate Company of 
essen. RICHARD COSTAIN LTD. 
for work in 
assur. 
eid NIGERIA 
Must have had some site experience and 
if te. be capable of Land Survey with a theodolite. 
Salary £1000 p.a. to £1200 p.a., accor: 
to age and experience, plus £100 cost-of- 
: living allowance, free single furni 
Xperi- accommodation and it allowance. 
10ting Tours of 18 mon 
Write, giving full particulars to : 
CHIEF PERSONNEL Me wy (GCH), 
Ltd, RICHARD COSTA LTD., 
' 111, WESTMINSTER STER BRIDGE ROAD, 
sy LONDON, S.E.1. 
84 £9397 a 
OF A 
— 
es 
) [ SUB-CONTRACTING | 
’ 
ACCURATE MACHINING 
also on Models and Prototypes, &c. 
MILLING TURNING 
uB BORING PLANING 
PRESS TOOLS, JIGS AND FIXTURES 


HORIZONTAL BORING 
GIVE US YOUR DIFFICULT JOBS 
LANDEN (ENGINEERS) LTD. 


ia, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. E871 mw 


process ; sample castings treated ; A.LD. ved, 
—Recupero, yr o South Harrow Viaduct, 
Harrow, (Phone, Byron 1178). ES75 mw 


FABRICATIONS in Gana. _ Gates 
Sections. Capacity avai for an vy 
work to 30 tons per week. Early deliveries.—Chilton 
Steel, Ltd., hog Melford, Suffolk (Phone, Long 
Melford 273 ). E8929 mw 


IRON CASTINGS._50 TONS A WEEK 
capacity for rep work ilable in our modern, 

ised, seaport foundry. Low-cost sea freight- 
age. Delivery 2/3 weeks after final instructions. 
Full pattern-making facilities. _If necessary, engineer- 





“ Masser, Dubiin.” 


KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
— “Up to Sf. by Bf. ma san We are die 
the — ARMYTAGB a 
(RNOTTINGLEY), Ltd., The Foundry, Knotti 
Yorkshire (Tel., Knottingley 2046). E8s 


PRECISION Speen reed wy service for 
prototypes, smal) quantity machined E> ui 
. ~ ved $ Ree ch 


Rang ee no i 
ro "hae, = a 
Vineyard Walk, well, BC! (Thats, 5 TER: 


minus 5113-4). 


SPEEDY DELIVERIES of Reliable Non-Ferrous 
Castings at competitive prices.— South London 
Foundry, Ltd. (Non-Ferrous and Iron Founders), 
Melbourne Square, Brixton Road, London, S.W.9 
(Reliance 1312). E9045 mw 
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BUSINESS OPPORTUNITIES 
OIL-FIRED BOILERS.—Advertisers 
and hea uipped 


to enter into rela 
he eer igi 


Manufacture for 
for Insti 
rite-—BOX No. E914, “ The ° 








PETROL RATIONING.— ienced Commer- 

cial Engineer, operating in South Wales, is prepared 

to include Confidential Calls on behalf of | Interested 

Firms, Part expense BOX No. E4420, 

“ The a. ° 
| FOR HIRE | 

LATTICE 


STEEL Erection Masts (light and 
heavy), 30ft to 150ft. for immediate hi 








hoaye 21, Hobart % enor Place, 

S.W.1 (Phone, SLOane 5259). Eli2 x 
| AGENCIES | 

YOUNG ENGINEER ret to Canada early 

in 1957, would consider ies for 

ucts manufactured in the U. X No. 

384, “ The Engineer.” D 





| MACHINERY Ete. WANTED | 





WANTED, all types of modern motorised Machine 
Tools. Offer your surplus to us and obtain the best 
prices.—Norman E. Potts (Birmingham), Ltd., 130, 
ley Road, Birmingham, 12. El 23F 


Mosel: 











DIMGO (GT. BRITAIN) LIMITED, 
aati: OXFORD STREET, 


ONDON, W.1. 
Tel : Mayfair 1585. E917 G 





PHONE 98 STAINES 


200) Tanks, Cyl., Rec. and Sec., 


up to 13,000 gallons. 
OVA. Diesel Generator, 400 13/30. 


3000. by [6in. Belt Conveyor. 
45 deg., 24in. by aft. Ce Centres Belt Conveyor/ 


Elevator, A.C. 
Belliss Condeaste, 6ft. by 1ft. 6in., 148 jin. diam. 


tubes. 
Pumps Stills, Refiners, “ Z ” and Fin Blade 


HARRY H. GARDAM AND CO., LTD. 
E101 c 





GRINDING MACHINE 


UNUSED MALCUS M.C.3. CENTRELESS 
GRINDING MACHINE. Grinding wheel 
12in. dia. by 6in. face, control wheel 10in. dia. 
by 6in. face. Grinding cap. up to 2jin. M.D. 
380-420/3/50. 


H. BELL (MACHINE TOOLS) LTD., 
WALTER STREET, LEEDS, 4 
Tel.: 63-7398. "E185 G 


FOR SALE 


FRED WATKINS (BOILERS), LTD. 
RECONDITIONED MACHINERY FOR 


Gin., 8ft., 7ft. 6in., Me and oft in diss 106) 

tioned 8ft. Gin. down to 3ft. 

to 11ft. 6in. dia., including 

by 9ft. by 200 Ib. 5, 160 and 2 be 

. WD. ‘ recon- 
LE ESO sizes. 


ditioned V all E 
AIR COMPRESSORS.—Browett Lindley 1900 cu. 
ft. diesel driven ; Broomwade 510 cu. ft.; Tilghman 
365 cu. ft.; Broomwade 300 cu. ft.; wade 
300, 200 and 130 cu. ft.; all motori 


ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

Coles Diesel-Electric, 1948 ; 
4-ton Coles Diesel-Electric ; 3-ton Jones Diesei 
“Super 40” (3); Neals 2-ton Diesel, 20ft. jibs 
(10) Bg E.O.T., 1950, 43ft. span ; 

100ft. Butters 
oO fi se 5-ton Wilson 70ft. jib, all 400/3/50. 
RAR Wat MATERIAL.—Bagnall 0-4-0 Steam 
-» 14fin. by 22in.; Peckett 0-4-0 Loco., Tin. 
by dain: Three Miles 20 Ib. Track, 24in. gauge, 
bogies, turnouts, locos., 
STEEL Posen gpmeen dogg 2in.;  5000ft., Sin. 


welded : miess flanged ; 
500ft., 24in. ri 1450ft., 27in. 0.4. welded 
Se 3 216ft., dain. riveted; 216ft., 60in. 


Ce Bem SE eee ete sf sess up 
flanged and s.s. Immediate delivery. 


VALVES —Exceptional Surplus M Lot New 
Stainless Acid Cocks and Valves, over , imme- 
diate below makers’ p rices. Large stock, 


delivery, 
all sizes, Parallel Slide Sluice, Taneneadl Reducing 
and Check Valves. List on request. 
STORAGB — .—Ten Boiler Tanks ; 50 dish- 
= = by 5ft. 6in. dia. Over 300 vessels 
8 


SLING ENGINEERING WORKS, 


COLEFORD, GLOS. 
"Phone : Coleford 2271/2. 


TWh 


BLISS 306 Double-Sided Geared PRESS, 8in. stroke» 
bed 25in. by 29in., F. and L. pulley drive. 

BLISS 34B Double-Action TOGGLE PRESS, punch 
stroke 12in., distance between slides 26in., 
400/3/50. 

BLISS 408A Double- Action TOGGLE PRESS, 
punch stroke 2Sin., outer stroke 17in., bed 72in. by 
S0in., die cushion, 400/440/3/50 

New BENTLEY 80-Ton Geared POWER PRESS, 
adjustable stroke, 400/3/50. 

New BENTLEY 30-Ton Inclinable POWER PRESS, 
adjustable stroke, 400/3/50. 


THO* W. WARD LTD. 


E366 o 





ALBION WORKS . - SHEFFIELD 
"Phone : 26311. “*Grams : Forward.” 
E213 o 





FOR IMMEDIATE DELIVERY, 44/48 B.H.P. 
“RUSTON” Standard Gauge Diesel Shunting 
se In first-class condition. Low price for quick 


'y, G. E. Simm (Machinery), Ltd., 27, Broom- 
oun wy: Sheffield, 10 ; Tel., 64436 (3 ee 
G 





TWO “ENGLISH ELECTRIC” pipe ventilated, 
220V. D.C. Motors, 250 B.H.P. at 900 r.p.m., with 
variable by shunt control to 500 r.p.m. 
Frame size C.D. 52/5. Complete with totally 
enclosed heavy-duty automatic contactor starters 
with motor-operated field rheostats. All in —— 
condition.—Inquiries to » 1am? Stee 
Co. (Ref. P/B), Scunthorpe, Lincs. E9419 : 










NEW HORIZONTAL AND 
VERTICAL BORERS 


— 24in., Model BFT.63, Horizontal Boring 


Facing Machine, type. 
UNION es, Model je Any Horizontal Boring 


Facing 
UNION 4in., Model BFT.100, Horizontal Boring 
and Facing Machine, table 
UNION Sin., Model BFT.125, Horizontal Boring 
Facing table 





{achine, 
UNION Sin., Model BFP.125, Horizontal Boring 
and Facing M floor 


UNION 6fin., Model BFP.3160, Horizontal Boring 
and F; Machine, floor 
UNION 8in., Model BFP.200, Horizontal Boring 
NILES 5 Column Vertical Boring and 
le an 
i iodel DKES 1350. 
NILES Column Boring and 
Mill, Model DKES 1450. 
NILES . Boring and 
Ti Mill, Model DKZ 2000 x 1250. 
NILES 13ft., ertical Boring and 


DIMCO (GT. BRITAIN) LIMITED 
415-417, OXFORD STREET, 


LONDON, W.1. 
Tel: MAYfair 1585. E872 G 





MACHINE TOOLS 
NEARLY NEW, IMMEDIATE DELIVERY, 
3 YEARS OLD. 


No. 3 “Richards” Horizontal Universal 
and Facing Machine, outer bar support, with 
traversing spindle, self-acting facing head 36in 
diameter, gearbox, motorised 400/3/50, latest 
push button controls. £7000. 

124in. centres by 16ft. “ Lang” Gap Bed Lathe, all- 
geared head, motorised 400/3/50, 4in. hollow 
Spindle, swings 44in. in gap, 10ft. between centres, 
suds py. quick change gearbox, chuck, steady. 


8tin. centres by 8ft. “ Gap Bed Lathe, all-geared 
ead, motorised 400/3/50, 24in. hollow spindle, 
swings 30in. in gap, 3ft. "ein. between centres, quick- 
change gearbox, suds tray, chuck, steady. £1000. 
“* Summerskill” High-Speed Motor-Driven Planing 
Machine, 16ft. by 4ft. 6in., three toolboxes, cutti 
speed 40, return 120ft. min., 400/3/50 motors an 
starting equipment. 
All machines can be seen running. 
BOX No. E4422, “‘ The Engineer.” 





PEARSON 


EACTROS EONS GUILLOTINES 
All sizes of machines from jin. to lin. Mild steel 
cutting capacity. Rotary blade-beam action 
with fast independent return system. 
T. B. PEARSON & SONS LIMITED 
wincooeaas ROAD, 


‘ALKER, 
NEWCASTLE UPON TYNE, 6. 


(Tel. No.: Wallsend 64081. E870 G 





ABELSON 


offer a number of good second-hand Fowler 
Model 4C, 150 H.P. Diesel Engines, suitable for 
eae in Fowler diesel locomotives. Also 
= tarting for the above machines. 

For further details contact : 


ABELSON & CO. (ENGINEERS), 2. 
Sheldon, Birmingham, 


Coventry Road, 
Telephone : Sheldon 2424, Basing G 





36in. OPENSIDE 
CRANK TYPE PLANER 


Max./Min. stroke 36/4in. 

Table size 48in. x 23in. 

Admits underarm 24in. 

8 table spds. 15-150ft./min. 
H.P. motor 12. 









Phone : RELiance 7201 











30in. 


Max. dist. bet. heads 
7ft. 3in. 
Tables (40 off.) 
xX 24in. x 19in. 
H.P. each drive 20. 


unit, 





H.P. main motor 20. 
One with Electric Feed 
one with normal 

feeds. 


fer HAVE THE FOLLOWING BUTLER macnines IN LONDON STOCK 


32in. DOUBLE 28in. HIGH 26in. DOUBLE 8in. HIGH 
TRAVERSING HEAD PRODUCTION TRAVERSING HEAD PRODUCTION 
SHAPER SLOTTERS SHAPER SLOTTERS 
Separate M.D. to each | Max./Min. stroke 28/10in. | Separate M.D. to each | With or without tilting 
head. 4 tables. Max. dia. admitted 7ft. 6in. head. 2 tables. bodies. 


6ft. 3in. 





Full details on any of the above gladly sent on request to : 


SOAG MACHINE TOOLS LTD., JUXON ST., LONDON, S.E.II. 


Grams : 


Max. dist. bet. heads 


Tables 18in. x 24in. 
H.P. of each drive 15. 


Max. stroke 8in. 
dia. admitted 24in. 
4 ram speeds 
31-90str./min. 


Max. 





Sotoolsag London S.E.11. 


E212 G 








Classified Advts. continued on page 8 





THE ENGINEER 
FOR SALE FOR SALE 


GRINDER ’ \ 
Ar NORTON 12in. by 28in. No. 2 HYDRAULIC YOU'LL RING 
THE BELL 


UNIVERSAL TOOL and CUTTER GRINDER 
G I L L Y with internal spindle and full equipment. CINCINNATI No. 4 Plain Dial Type Milling 
F. J.. EDWARDS, LTD. Mechion. 
TABLE TYPE oh ‘teaeer Minein ee rr Working surface of table 78}in. by 164in. IF YOU 
, : » N.W.L. Longitudinal feed 42in. 


HORIZONTAL EUSton 4681. E9376 G Cross fed Ain. 


Maximum distance from spindle to table 


BORERS 20 in 
16 spindle speeds from 18-450 r.p.m. 


NISSEN TYPE HUTS for sale. Prompt despatch 
5 of teh, 260. aod 30n. wide huts ; also “ »” 16 rates of feed from ¢in.-20in. 
6 lu wide, and “‘ Blister ” 86ft. 6in. Rapid power in all di 
AFMF and 9ift. wide. These buildings are in jwarious | Rear power feed control. 


S indie. Din. lengths and comprise steel framework wi i 
giameter P vanised corrugated steel sheeting.—Full details from Complete with two Arbor Support Brackets / 
Dept. 115, J. Thorn and Sons, Ltd., Brampton and four Arbors. Y / 


Road, Bexleyheath, Kent (Tel., Bexleyheath 305). Motorised 400/440/3/50 cycles. 
DIMCO (GT. BRITAIN), LTD., WAROS wmght have ‘4 


LIMITED NUMBER of Rectangular Steel Storage 415-417, Oxford Street, 
Tanks, 6000 gallons capacity, with detachable steel London, W.1. THOS. W. WA 

tops, inlet and outlet connections. Price £265.— Tele.: Mayfair 1585. E90 boa eee 
BOX No. E913, “ The Engineer.” G + : 1? ALBION WORKS, SHEFFIELD 


ndle, _ 
n. di 
ALSO HEAVY TABLE TYPES WITH (3G YOUNG 


Sin. & 6in. SPINDLE DIAMETERS 
MULTI-JET EJECTOR CONDENSERS 


Spindle speeds and table feeds in a wide range 
Built-in swivelling table 
Automating nd offer BAROMETRIC AND LOW LEVEL TYPES 
i les and fin: i : 
Bese eapestet Resume sits for early delivery (REQUIRE ‘NO’ AIR PUMPS, 
FOR USE WITH VACUUM PANS, EVAPORATORS, ETC. 


Oversize table and extended cross traverse 


Extended vertical traverse 
Telescopic bed covers ONE NEW 
B E R T H | E Z SPRAY COOLING PLANTS, SPRAY NOZZLES, 


AMPLE POWER—HIGHEST PRECISION 
Floor type borers from Sin. to 10in. 
STEAM AND WATER-JET APPARATUS FOR MOVING 





























2 ee oe oe 








spindle diameter, with facing heads. 
IMMEDIATE DELIVERY SINGLE COLUMN LIQUIDS, EXHAUSTING AND COMPRESSING AIR 
OPENSIDE AND GASES, WATER HEATING, ETC. 


Catalogues, Quotations and Technical Advice 
Free en Application. 


EX LONDON OR WORKS STOCKS 


SOAG MACHINE TOOLS LTD PLANING MACHINE 
. JUXON ST., LONDON, S.E.11 TYPE 9110 KORTING BROS. (1917) ili 


Phone: REL 720! 
SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 


Grams : Sotoolsag, London, S.E.i! 
E210cG 
Telephone : Mansfield 855 Telegrams : Korting. 


@ ojo), PN 


ous 


- 1c TO 
gS Rng PpNEUMAT 


between uprights 304in., bed to guides 16}in., 

weight 79 cwt. r “ 
KEETONA Throatless Rotary Shearing Machine, in bee A IE 

motorised 400/3/50, cuts regular or irregular shapes Stroke 158 j Hammers 

or curves from outer edge up to fin. thick, cutters Sb: oR rol Pages celles ah eo mn. 

diameter by thickness 6in. by I4in. Max. height underarm ... ... ... ... 57 in. Grind 
NEW BRAUCHLI All Steel Hydraulic Guillotine, Conti . 3 ers 

Model AS2050 x 8, motorised 400/3/50, tilting Inuous cutting speeds of table, in 

table, hydraulic hold-down, adjustable gauges, both directions ... ... ... 20-240 ft./min. Drilling 

ew ‘78zin. by fein. gap depth in side — H.P. Table drive motor ... ... ...+ ... 100 

" . t E 

— sixteen strokes per minute, weight wu Approx. net weight ae Machines 
Power Double Geared Single End Punching Machine, 

capacity ?in. diameter holes through in. plate, z ' 

gap depth 48in., largest —— in thinner A heavy machine with two tool heads on 

material 14in., weight about tons. é 

: i : d the arm, one tool head on upright. Table 


BESCO Universal Folding Mach hand-op JOHR MACOONALD 
capacity 6ft. 2in. by 18in. thick mild steel, stops drive by Ward-Leonard set. Pp o i 1 ° k $s h e ALD © CO.(Proumnatis Tole) ETT. 
AF 61 


and gauges, blade 74in., clamping beam lift 8in., 























smallest return bend I4in. ; . 
ROBERTSON Gang Slitting Machine, adjustable | This machine cuts in both directions of the 


gauges, cutters fitted 10in. by din., capacity fin. 
thickness, between housings 24in., weight 45 cwt. stroke. 
Photographs of the above are available. 


F. J. EDWARDS, | LTD., ee 
sage WE. CONSERVATION 


Li , N.W.1. 
Telephone : EUSton 4681-3771. 
And at 
LANSDOWNE HOUSE, ft. WATER STREET, 
BIRM M 
209 G ie 
. NOW, more ‘than ‘ever, it is t ; F 
© economise on oil. 


Telephone : Central 7606-7. 
All grades of Lubricating Oils, Electrical Insulating Oils, 


STORAGE Li pet eee of all sizes available ex stock, 
up to 12,000 ions capacity. " 3 a 
Cutting and other Industrial Oils can be conditioned and 


New and second-hand. 
mee a conserved by using Menrow equipment and filtering media. 


— aaa 
hs. es The equipment is engineered into compact units for 
DELIVERY 4 WEEKS conditioning on site whilst the oil is in commission. 


























PLENUM HEATING PLANT COMPLETE. 
ee air ————— ae ws plants, ae 

rated 1 c.fi.m ani c.f.m., comprising Robin g 
Hood boilers, one mechanically fired ; ACI fans and * A sample of your contaminated oil, will enable us to 
filter units ; heat exchangers and automatic controls. For full particulars write to Sole U.K. Agents: advi b : I 
This offer includes all plant room internal ducting S@ On possi le economies. 


and ti inspection —F. C. Larkins’; SOAG MACHINE TOOLS LTD. 
+ JUXON ST. LONDON, S.£.I! Filtration Division 
LOCOMOTIVES.—T d-hand Hawthorn Phone: RELiance 7201 MENROW LTD | Sekforde st., London, E.C.! 


oy 7 ee ee cylinders 15in. 
y 22in., . pressure.—fror further particulars 

ly to Appleby-Frodi Steel Com Grams: Sotoolsag, London, S.E.11. ' 
+ lle Pit beuct tion io Telephone and Telegrams: CLErkenwell 8911 
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The Heating of large spaces presents 
problems, not the least of which is 
economy ; Brightrad Radiant Panels 
are designed for economy in 
maintenance and running costs. 
Consider the following features as a 
vsti to your particular heating 


problem - 





G 
IR 


* Heat can be directed and concen- 
trated where it is needed. 


* No loss of effective heat due to 


air Movement. 
ng. 


* Heating can be accurately and 
speedily regulated. 


* No obstructions to the floor nor 
to crane access. 


* There are no moving parts and 
therefore no maintenance. 


Literature will be gladly sent on 
request. 





BRIGHTRAD eaciant Panets 


BELFAST - BIRMINGHAM 

‘ BRADFORD - BRISTOL 
BRIGHTSIDE HEATING & ENGINEERING CO. LTD. SHEFFIELD |. mr essai 
MANCHESTER + NEW- 
CASTLE - PORTSMOUTH 
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The pumping machinery in the above photograph was supplied by 
GWYNNES 


Gwynnes Pumps Ltd to the instruction of Horace Rippin, Esq., A.M.LC.E , PUMPS 


A.M L.Mech.E., A.M.I.W.E., Engineer and Manager to the East Elloe Y 
: GWYNNES PUMPS LTD 


« 


Rural District Council. The plant comprises two electrically operated Yy HAMMERSMITH LONDON ee 6 
7,  YELEPHONE: RIVERSIDE 3682 (4 LINES) 
automatic booster pumps and also one diesel engine driven booster 
TELEGRAMS: GWYNNE HAMMER LONDON 


pump. Each pump delivers 417 G.P.M. against a head of 200 ft. WORKS at LINCOLN 
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GENERAL 
FABRICATION 
















WELDING 


















consult-———------------------- 


[ROBERTSON  FZ7 LL) 


29, MURIESTON CRESCENT, EDINBURGH, I) Sioic%: 
Sd 








A Fabricated Mild Steel Vertical 
Thrust Housing with Oiltight 
Chamber. Machining allowance of 
}’ on all finished surfaces. 

Photograph by courtesy of Michell Bearings 
Ltd., Newcastle-upon-Tyne. 

















N.S.F. castings both black and 
machined are meeting the exacting 
requirements of the heavy motor 
industry, bearing manufacturers, and 
scores of other firms who are 
leaders in their respective fields. 








N.S.F. offer you the facilities of a 
modern steel foundry, also those of 
a well-equipped machine shop, plus 
40 years experience in producing 
steel castings of unrivalled quality 
and finish. 













If your product involves castings 
up to 25 cwts., N.S.F. can and 
would like to serve you. 
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Yhe Hughes - Johnson Stampings Li? 
Langley Green, Bimingham 
Jn Gluministe (toy Light Metal Forgings LY 
Oldbury - Birmingham 





CRAFTSMANSHIP... 


MatiEaBLe Iron castings in quantity that 
conform rigidly to design must have craftsman- 
ship at every stage of manufacture. For 50 
years engineers have used William Lee castings 


with absolute confidence. 


William Lee & Sons 


(A Subsidiary of William Prestwich & Sons Ltd.) 


DRONFIELD - DERBYSHIRE - Tel.: 2204 
MALLEABLE IRON CASTINGS OF QUALITY IN QUANTITY 








956 
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BRUSH RADIAL FLOW- TURBINES % 
EMBODYING THE LJUNGSTROM PRINCIPLE 





Outstanding reliability, low installation costs, low running costs and 

easy operation . . . these are the qualities that make Brush Radial-Flow 
Turbines standard power station equipment throughout the world... 

the reason why every year Brush turbines are providing cheap abundant power 
for industry, for agriculture and for the needs of the people. Brush turbines 
cut capital outlay .. . they do not need massive foundations and can be 
housed in relatively small buildings. Added to this they are easy to operate 
and running costs and maintenance costs are less with Brush Turbines. 

They can be run up from cold and put on load in a few minutes—even when 
operating at the hignest steam temperatures—and there are no delays when 
the turbines are still warm following shutdown, they can be restarted at any 
time and be back on load within minutes. Engineers who specify Brush 





turbines can expect quick delivery . . . whether it’s a 2 or a 30 megawatt set, 
or any of the intermediate sizes, Brush gives guaranteed delivery dates. 
Brush Radial-Flow Turbines embodying the Ljungstrém principle typify 
“the Brush approach to power problems—sound basic ideas proved 
by ceaseless research and development and backed by the enormous 
manufacturing resources of the Brush Group. 
That’s why power engineers the world over know 
that they can stake their reputation on Brush 
generating and power distribution equipment. 
4 Pablication 61003 will be sent on request. 
Write to Dept. TE.3 


A Brush 30 M W Turbo-Alternator 
Set Steam conditions 
600 Ibs./sq. in. in 850°F. 


BRUSH provides the Power 


(Member of the Brush Group) 














BRU SEE BLECTT RIC AS ENGINEERING © D.. L T D .. Loughborough, England. 
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Discerning Government 


many different countries are 
turning to Gi 
Towers to meet their need for 
speed and safety in handling 
intricate maintenance work at 
heights. 

Gibson Towers can be trailer 
towed or manually operated, or 
manufactured with an electro 
drive to travel at normal walkin 
ace. a pm ng opera! 
adders which reach a working 
height of 35 feet are fitted to 
many types of vehicle bodies 
while special vehicle designs 
can be supplied to give seating 
accomodation for repair gangs 
orworkshops with bench fittings. 
But why not write for descriptive 
leaflets and get the whole story. 





























MANUFACTURERS; 


JOHN GIBSON & SON LTD. 


EDINBURGH 6 


JAMESON PLACE - LEITH - 


Distributers: 
BERESFORD ATKINSON LTD. 
Hough House, Manchester, 10 


GETTING DOWN TO IT IN 
HIGH PLACES WITH... 


GIBSON TOWERS 


Depart- 
ments and Municipalities in fj 
bson Mobile | 
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SAR Ts 


Raa: 





MUNICIPAL SUPPLIES LTD. 
2 Robert Street, Adelphi, London. 














BLOCK 


GREASES 


FOR 
STEEL MANUFACTURE 
ENGINEERING ETC. 


* Samples available from our standard ranges. 


* Manufactured to any specification. 


* Technical advice available on request. 


* Immediate attention given to enquiries. 


* Daily road deliveries to all parts of the country. 


WALKERS (CENTURY OILS) LTD 
HANLEY STOKE-ON-TRENT 25203: (6 lines) 

















WATER OR 
OTHER LIQUID 





The Nw SC@NUOR 


ALREYDROPUMP 
















PRESSURES UP TO 


LOOOOrs: 


TYPE J 





WEIGHT 16+ lbs. 
FULLY AUTOMATIC 


6 MODELS 
each with a wide 


pressure range. 


Complete with — 


Air-Control Valve 


and bench or wall 


GIVES 


mounting. 
















O Maintains pre-set 
indefinitely. 


© Operator has both hands free 
whilst the pressure is auto- 
matically raised. 

O In addition to the hydraulic test- 
ing of valves and pressure 
vessels, this Pump is suitable 
for use as a Power Unit for 
actuating small hydraulic 
presses, rams, jacks, clamping 
devices and other mechanisms. 


We manufacture 
AIRHYDROPUMPS 
to give pressures up to 


55,000 p.s.i. 


Further particulars on application to: 


pressure 





a a ee 


VORTEX WORKS BROADHEATH 


ALTRINCHAM ENGLAND 
Phone: ALT 2702 (8 lines) Grams: ‘VOR 
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ENERGY LIMITING 
cantaice FUSES re CLASS P 


| te 





This new range of Aeroflex Fuses 


(AD and FC type) Category 440 







ACs Class P - is fully interchange- TECHNICAL DATA 


Publication CF2 deals extensively with 
the subject and affords interesting data. 
A copy will be forwarded gladly to en- 
quirers and students. 





able with the former patterns and is 








now supplied in all listed Fluvent 










Switch and Fusegear. They offer 





Pe. 
These characteristics are [; = 
extensively detailed in 
this new publication, | 





refinements in performance, pri- 












marily due to the following factors:- 









obtained during 
ASTA tests. ; 





The proved Breaking Capacity is raised from 
33 to 46 K.A. 


The Energy Limiting is uniformly developed 
throughout the range. 


















The fusing Factor is standardised at 1.25 
throughout the range. 





The cartridge cases are ceramic instead of fibre. 






The end caps are fixed instead of being detach- 
able as in the AF pattern, and re-wiring is 
normally carried out by returning blown car- 
tridge fuse-links to the factory and not on site. 






* The latest types of Aeroflex fuse element as em- 
ployed in the AD and FC type Energy Limiting Fuses. 





REWIREABILITY : FUSE LINKS ARE NOT DISCARDED WHEN 
BLOWN—THEY CAN BE RETURNED FOR PROMPT REPLACE- 
MENT UNDER OUR REWIRING SERVICE SCHEME. 


Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS *‘ LONGSIGHT - MANCHESTER 12 








London: 34 Victoria Street, S.W.1. Glasgow: 5 Somerset Place, C.3. Birmingham: 39/41 Carrs Lane, 4. 
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“ Sirs—I sell here what all the world 
desires to have—POWER”’ — 


Matthew Boulton 








= == UY MWA ati rcs 2 = = 
Part of a production line at Renfrew Works, manufacturing sections of heat-exchanger towers for atomic 
power stations. 


Equipped for the job 


Babcock progress in nuclear power engineering is based on a balanced approach to 
the problems of both heat exchanger and reactor design and construction. 

The company has already manufactured the sixteen 80 ft. high heat exchangers for 
Calder Hall A and B nuclear power stations and is well advanced with another six- 
teen for Chapel Cross. 

It is also engaged in the design and construction of large reactor pressure vessels, 
including one 35 ft. high by 12 ft. diameter, of steel 6 in. thick, to operate at 1,200 
lb./sq. in. for an overseas nuclear power plant. 

In both these aspects of manufacture the company has an unsurpassed experience 
of the problems involved, and is bringing to bear well-proved research and manufac- 
turing techniques, which it had already developed for use in parallel fields. At its 
Renfrew Works it has laid down complete production lines for the manufacture of 
nuclear power plant. 

It has an intensive research programme relating, for example, to the design, con- 
struction and performance of reactor pressure vessels, fuel elements and cans. and to 
further developments in methods of heat exchange. 


It has extended and re-equipped its Renfrew Works and Research Station at a cost 





Test-rig for reactor fuel cans under full-scale gas pressure 
and mass-flow conditions. 





THREE KINDS OF EXPERIENCE 





For the design and building of complete 
atomic power stations of the gas-cooled, 
gtaphite-moderated type, Babcock & 
Wilcox Ltd. are in association with 
English Electric Company Ltd. and Taylor 
Woodrow Lrd. bringing to such under- 
takings an outstanding combination of 
facilities and experience in mechanical, 
electrical and civil engineering. 








of some £7,000,000 over the past 10 years; and much of this development is related 
to nuclear power requirements. ~- 

It has brought together in its Atomic Energy Department a trained and experienced 
personnel. 

Babcock & Wilcox Ltd. is moving fast in the field of nuclear power engineering 
because it is equipped for the job. 


BABCOCK 


BABCOCK & WILCOX Ltd., BABCOCK HOUSE, 209 EUSTON RD., LONDON, N.W.1 








Colombo Port Development 


The illustration shows eight transit sheds at Colombo, four on the 
Customs Quay and four on the Delft Pier. This specialized building 
involved the use of 2,644 tons of structural steel rolled and fabricated 
by Dorman Long. 


Consulting Engineers: Messrs. Coode & Partners. 


Dorman Long have unsurpassed experience in the design, construction and 
erection of the steelwork of buildings, factories, power stations, bridges and 
similar structures, and constitute the largest unit for producing and fabricating 
steelwork in Britain. Dorman Long also undertake, as main contractors, the 
preparation and execution of large schemes involving the co-operation of other 
firms and local organizations. 


DORMAN LONG 


DORMAN LONG (Bridge & Engineering) LTD. DORMAN LONG (Steel) LTD. 
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Recently introduced, this new range of BELMOS aroup 
motor control gear has been enthusiastically received py 
industry. 


Designed and produced by a Company specialising in 
Switchgear and Control Gear, backed by extensive many. 
facturing, engineering and test facilities, the many advantages 
of this gear to meet the widest variety of application will be 
immediately apparent to the discriminating engineer. 


MM DL WH 
\) BUSBAR CHAMBER 


Chamber for main horizontal busbars and 
outgoing terminal blocks, each with separate 
detachable cover. 


~ WAI On 
: \\ 





NAW >eE—E»EB FQ G]FBFBF B® 


AAAHRARNNNNNHNNNAY 


OUR-TIER 
(vee GAO 75 


\ The type GAO 75 
\\ four-tier unit has triple 


FIVE-TIER TYPE GAO 30 
The type GAO 30 five-tier unit has triple 


pole 30-amp isolating switch at right, inter- 








\ locked mechanically with door. 


pole 100-amp. fused- Ammeter, push buttons, rotary switch and 


nétich)at- right, tte \ indicating lamps mounted on door. 
locked mechanically + BH Gi qq 99999 


with door. 





> 


buttons, rotary | ® Economy of installation space. 
\\ switch, and indicat- 
Ning lamps mounted 
ce door. 3 @ Adequate switching arrangements for auxi- 


\ 


UUUUDU.G@®»»F F. ™ _liaries and sequence controls. 


* @ Flush-to-wall mounting if required. 








@ Provision of “ fused-switch ” isolator for heavier ratings. 


@ Choice of five stove enamelled colours available as 
standard. 


®@ Type tested in the Belmos testing laboratory and backed 
company limited by over 30 years’ specialist experience in design and 
BELLSHILL - LANARKSHIRE manufacture of switchgear and motor control gear. 


LONDON ° GLASGOW ° BIRMINGHAM ° NEWCASTLE i SHERFPTELD : CARDIFF 
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ONYEYOR- ELEVATOR G 


LOWER BRIDGE WORKS 


in SPIRAL CONVEYORS, ACCRINGTON 


Bi BUCKET ELEVATORS, Etc. 


I be 


THE DELTA METAL CO., LIMITED 


DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and DELTA WORKS, DARTMOUTH STREET, BIRMINGHAM) 


A un the lists of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, Principal Railway and Steamship Companies, etc. 


ind SOLE MANUFACTURERS FB E LT A’’ B RA N D Registered Trade Mark 
ate HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid-proof and other Corrosion-Resisting Alloys. Ingots, Billets, Forgings, 
\\ Stampings, Castings, Rods, Sheets, Wire Tubes, etc. “Delta” White Antifriction Metals White Brass, Babbit Metal, etc. 
Manganese and Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, etc. 
Supplied to pass Admiralty Tests or other Specifications. 


ORIGINAL AND LARGEST MANUFACTURERS OF 


EXTRUDED METALS: | tess, snore, veiow wera, copper, NAVAL BRASS, RED METAL, ste 


Telephone : No. 2779 
Telegrams “ Conveyor,” Accrington 








AW 





FOR HIGH PRESSURE 
PIPE LINES 
THE UNIVERSAL 


SPECIFICATION IS Gilap 









Because of the increased efficiency they have brought to pipe 
line systems, ERMETO fittings have helped in the achieve- 
ment of many fine engineering enterprises. _ ERMETO joints 
may be broken and remade without loss of pressure-tightness. 


Technical literature gladly sent on request, 





VALVES and COUPLINGS 


BRITISH ERMETO CORPORATION LTD., MAIDENHEAD, BERKS. Tel.: 2271.4 










oo 
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&VWV .MACLELLAN,'™ 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW), S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
+ STEEL RAILWAY WAGONS 
TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
AILWAY AND GENERAL ENGINEERING 


Telephone : 
OX 1135 (4 lines) 


Telegrams : 
“MACLELLAN GLASGOW” 
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Two Nissen type Sheds, 
size 120’ x 30’ 

Supplied to :-— 

Stafford Allen & Son Ltd., 
Long Melford. 


THORNS 


BUILDINGS 
too, provide 


Other widths :-— 

16’ 24’ & 35’. 

Also Blister Hangars, 
ov wide. 


INEXPENSIVE SHELTER 


PLEASE WRITE FOR CATALOGUE AND QUOTATION i ckiv | 

GIVING DETAILS OR DRAWING OF BUILDING REQUIRED, TO :— Qu 

J. THORN & SONS LTD. (DEPT. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
D 743 








LALBURKNING 


ong experience of the leadburning craft, both homogeneous and 

eet work, especially for the Chemical Industry, enables us to 
ndertake the most intricate and exacting jobs as well as the more 
! pehtforward. 

gle lifts up to 17 tons can be handled and all work is carried out 
our own shops by trained craftsmen. 
ve are also specialists in Steel 
brication, thus ‘offering a com- 

service from design to 

ished product, with many 

ious advantages. 
Our enquiries will be dealt with 


GEORGE ROYSTON 


& SON LTD - 


POGMOOR WORKS - BARNSLEY 


Chemical Engineers & Leadburners : Telephone Barnsley 5215-6 « Telegrams Saturators, Barnsley 
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Harvey Ironworks 
Limited 
Due to Factory Extensions 
have capacity for.. 
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METAL PARTITIONING 
337 HOLYHEAD ROAD - HANDSWORTH 


BIRMINGHAM 21 
Tel : WEST BROMWICH 2193 
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Wdere Fosing our 
Gp nies 


Telephone : DOUglas 9292 


THE IDEAL COMBINATION 


The perfect companion to the ECLIPSE cobalt 
high speed steel tool bit is the ECLIPSE tool bit 
holder. Write for particulars of sizes and patterns. 


Made by James Neill & Co. (Sheffield) Ltd., 
and obtainable from all tool distributors 


The “MYFORD” M.G. 12 
CYLINDRICAL GRINDING MACHINE 


A relatively low priced machine, capable of accur- 
ately grinding small workpieces, where 

grinding times are short, and automatic movement 
to table and wheelhead cannot be fully exploited. 


Full details from 
F. W. KUBACH 
12 Sylvan Road, London, S.E.I9 
Tel.: LiVingstone 3311/2 Telex No.: 
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PRESSES FOR HOT FORGING TO CLOSE LIMITS 




































These presses have the rigidity, speed 
= and accuracy essential for hot forging, 
with a uniform finish, brass and other 
non-ferrous alloys. Press 1197A gives a 
pressure of 100 tons, and the examples 
a illustrated are typical brass forgings 

" which it makes in closed dies. We make 
similar presses for this work up to 

500 tons capacity. 
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PLUG 11 ozs. CLOCK SPRING DRUM GLAND NUT 




























































































TAYLOR & CHALLEN LTD °: BIRMINGHAM : 19 


LONDON OFFICE: ST. STEPHEN’S HOUSE, WESTMINSTER, S.W.I 


A perfect fit — ana it’s the 
standard Peckett Diesel 


Standardisation of the main design without sacrificing adaptability 
is a prominent feature of the Peckett Diesel range as it has always 
been with Peckett steam locomotives. It is rare to find operating 
conditions that call for a completely “ special ” design. Thus opera- 
tors are assured of economy in initial outlay and long-term economy 
through easy availability of standard replacement parts. 




















Many admirable features are skilfully combined in 5 
the Peckett Diesel—excellent cab vision, a control j This Peckett Diesel supplied to Albright 
panel that could hardly be simpler, easy accessibility 2 a ree 
for maintenance, rugged construction, to name a few, | 
and—a.new advance in this field— 


1 FULLY AUTOMATIC 
E MECHANICAL TRANSMISSION 


Ask for our descriptive brochure which explains the func- 
tioning of the automatic gearbox. Proved under exacting 
working conditions, it provides control by throttle and 
reversing lever only with exceptionally smooth acceleration, 
whilst wear and maintenance are negligible. 


PECKE|TT 


INDUSTRIAL LOCOMOTIVES 








London Representatives: Ferguson & Palmer, 9, Victoria Street, Westminster, $.W.J. 





PECKETT & SONS LTD., Atlas Locomotive Works, St. George, Bristol, 5. Tel: 65-5346. ‘Grams: ‘‘Peckett’’ Bristol. 
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under unusual conditions, elaborate 
water treatment plant is not pro- 
vided. The Straight Tube type 
meets the requirements of the 
central evaporating plant where 
larger evaporating surfaces are 
required, and where the water is 
adequately treated to reduce hard 
scaling to a minimum. This type 
normally operates with live steam 
and a steam jet compressor. With 
this arrangement a high gained 
water rate is obtained. 


The Mirriees Watson Company’s 
experience in evaporator work is 
exceptional. They and their asso- 
ciated company Blairs Limited have 
been engaged in the manufacture of 
Multiple Effect Evaporators of all 
types since before the beginning of 
this century. 

Two types of Multiple Effect Eva- 
porators are made, the Coil type as 
illustrated, and the Straight Tube 
type. The Coil type is most suitable 
as a unit evaporator where, except 


THE 


MIRRLEES WATSON 


Head Office & Works: SCOTLAND STREET, GLASGOW, C5 


London Office : 38, Grosvenor Gardens, S.W.1 











THE WORLD'S 
BEST Gins 


FOR LARGE SCALE INDUSTRIAL PRODUCTION 


The A.I.D. Model 2 and Model 7 guns fall right into line with the need 
of industry to effect increased production and saving of man-hours. 
These guns have been put to every known practical test, and their econ- 
omical performance and mechanical perfection have made them the 
outstanding choice of great industrial organisations and Government 
Service Departments all over the world. 


AND THE WORLD'S 
BEST SERVICE 


No service can excel the A.I.D. INSTANT RESERVE REPLACEMENT 
SERVICE which ensures 100 per cent man-hour efficiency every hour of 
of every day— new or reconditioned guns are exchanged instantly for 
your worn or damaged guns. A.I.D. not only supply guns, but 
EVERYTHING behind the gun. Whether your needs are large or small 
do not hesitate to request the services of our technical organisation. 


\ cA 


In 
Spray Painting 
Equipment 


CONTRACTORS TO THE WAR DEPARTMENT OF THE US.A. 
THE BRITISH AND COMMONWEALTH GOVERNMENTS 


Sole Manufacturers: AIR INDUSTRIAL DEVELOPMENTS LIMITED, 
Aidspray Works, Shenstone, nr. Lichfield, Staffs, England. Phone: 
Shenstone 341/5. Grams: Aidspray, Shenstone. London: 28 South 
Molton Street, W.1, Phone: Mayfair 6318. Grams: Aidspray, Wesdo. 
Scottish Office : 90 Glasgow Road, Paisley. Phone: Paisley 3175. 
CANADA: 350 HILLCREST AVENUE, WILLOWDALE, nr. 


TORONTO, ONTARIO. PHONE: BALDWIN 1/2677. 
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Speedier turn round at:— 
Right : Aden Refinery. 


Below right : Kent Oil 
Refinery, Isle of Grain. 


Bottom : Kwinana 


Refinery, Australia. 




















‘WOOD 
HOSE HANDLING 





Saves Hose Costs, Labour and 
Demurrage charges, at many 
of the World’s Refineries, 
Oil Storage Depots and Docks 


WOODFIELD HOIST 


AND ASSOCIATED INDUSTRIES LIMITED 


FRINDSBURY WORKS - ROCHESTER 


Telephone: STROOD 78421 (5 iines) Telegrams: WOODFIELD TELEX ROCHESTEK 
TELEX: 26°2117 WOODFIELDSTROOD 


LONDON OFFICE: 147, Victoria Street, Ss. 
Telephone: TATe Gallery 4135 (3 lines) 


Incorporating the Kemworthy Jig & Press Tool Company - London 
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FROM DESIGN 
TO PRODUCTION 


ets 
talk i 


~OVer 


Carrying out the production, in all phases, of such varied 
engineering projects as components for jet engines, radar for 
ships and aircraft, complete turbo blowers, rear axles for 
taxicabs, reduction gears, gear boxes, geared motor 

units, even Band I and Band III television units and aerials, 
the extensive resources of S. E. Opperman Ltd. can and do 
most economically serve some of Britain’s greatest 
industrial undertakings and some of the smallest. YOU may 
have a particular problem with which we can assist. 

Let’s talk it over. 


* Principals are invited to send for our 
brochure ‘Production Facilities’ 


5.F.OPPERMAN LTD. 


BOREHAM WOOD °* ELSTREE - HERTS * ENGLAND - ELSTREE 2021 





1986 





| 
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you can't: fool 
an engineer... 


ABOUT DRIVES 


“DICK’S BELTS AND ROPES 
TRANSMIT POWER MORE 
EFFICIENTLY AT LOWER COST” 


V-BELTS AND ROPES. Dickrope-plus for high speed 
machinery and short centre drives gives up to 33$°% 
more power than standard vee belts. Dixel V-Rope 
for drives up to 2,000 h.p. will transmit more power 











with fewer ropes. It can be spliced endless with 
solution and rivets or with our ‘“‘Quickfix’ bolts. 
Dixlink V-Belting is detachable and adjustable in a 
minute. Saves dismantling costs. Suffers no inter- 
nal fatigue. 

GENERAL PURPOSE BELTS. Dick’s Original Balata 
gives powerful, economical transmission free from 
slip. Weatherproof, flexible and can be spliced 
endless. Dixylon, a new plastic belt, almost entirely 
eliminates the effects of centrifugal force. Dixit 
Belting is resistant to heat, acid fumes and humidity. 
Dixadd Belting is ideal for high ratio drives. Exerts 


DICKROPE-PLUS 
Gives 334% more power 





DIXEL V-ROPE 


Industry's Super Drive less bearing pressure than any other form of trans- 


mission. Ruberix, a solid woven belt made from 
filastic yarn treated with latex and vulcanised. Has 
high coefficient of friction. 


Consult the DICK ADVISORY SERVICE if you have 
a design, installation, replacement or conversion 
problem. Every Dick Branch is technically staffed 
to give you a complete, prompt, power trans- 
mission service including maintenance. 








DICK’S ORIGINAL BALATA 
Still supreme 


Head Office: 
GREENHEAD WORKS, GLASGOW, S.E. 





Telephone: Bridgeton 2344 

Telegrams: ‘‘Guttapercha’’ Glasgow. 

Branches at : 

GLASGOW, LONDON, BRISTOL, BIRMING- 
HAM, MANCHESTER, LEEDS, NEWCASTLE, 
DUNDEE, BELFAST, DUBLIN, VIENNA & 
AMSTERDAM. 





Branches and Agencies throughout the world. 


DIXLINK V-BELT ; . 
American Factory at Passaic, New Jersey. 


Saves dismantling costs 





BR. S. DICK, Ltd. 


POWER TRANSMISSION ENGINEERS SINCE 
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New threads for old 


—in damaged components 


Used and approved by the Aircraft Industry— 
designed for use in soft metal components, 
wood or plastics. Simple to use, remains per- 
manently in place. Full range of standard sizes in 

B.S.W.; B.S.F.; B.S.P.; B.A.; 
U.N.F.; U.N.C.; and Metric 


ross 


WIRE 


THREAD 
INSERTS 





Detail of CROSS Wii 


re 
/ Thread Insert in position 


CROSS MANUFACTURING CO. (1938) LTD. 


Tel: Combe Down 2355-6 BATH, SOMERSET Grams: Ci 
Sales Enquiries : Combe Down 2575. oa 

SPECIALISTS IN THE MANUFACTURE OF JET EN 

LABYRINTHS, CIRCLIPS, SPRING WASHERS, SPRINGS ee 








JOHN DORE & COMPANYLTD. 
“CHEMICAL PLANT” 


by craftsmen, to your requirements in 


COPPER - STAINLESS STEEL 
AND NON-FERROUS ALLOYS 


Brewers’, Distillers’ & Chemical Engineers 
31-39, BROMLEY HIGH ST., LONDON, €E.3 


ENGINEERING 
COMPANY LTD. 


RAILWAY POINTS & CROSSINGS 


On Admiralty and War Office Lists 


BARFILLAN DRIVE - CARDONALD - GLASGOW SW2 


Telephone : HALFWAY 1694 Telegrams : CARNALD GLASGOW 


TE AMER A MARIE RITES ESE 
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GLASGOW CITY 6597 NEWCASTLE UPON TYNE 22336 


The Sensor Greetings 
and all Good Wishes fer the 


MACHINERY 


602 HIGH STREET, ACTON, LONDON, W.3 ACORN 6044 P.B.E. 


lhl 
Ht LULU ELL BIRMINGHAM MIDLAND 5731 P.B.E. CARDIFF 25471 











‘Jo FRIENDS, CUSTOMERS and ALL THOSE WHO 
KEEP THE WHEELS OF PRODUCTION ON THE 
MOVE, THE DIRECTORS and STAFF OF M.I.L. SEND 


Coming Yea 


INSTALLATIONS LIMITED 




























A PORTION OF OUR BOILER SHOP 





LANCASHIRE, CORNISH, ECONOMIC, HOPWOOD TYPE 
AND CLAYTON VERTICAL CROSS-TUBE BOILERS 


CLAYTON, SON % C2 L@ 


MOOR END, HUNSLET, LEEDS 





LONDON OFFICE: 
THORNCLIFFE, OAKFIELD ROAD, 
ASHTEAD, SURREY 














STANDARD’S 
TRIPLE SEAL 
PISTON RINGS 








EFFECTIVELY SEAL THREE FACES 


Eliminate by-pass, Restore compression, Maintain full power, 
Function until bore of cylinder is worn by as much as 1%. 







THE 


STANDARD PISTON RING % ENGINEERING ‘r. 
ae Geren. DON ROAD, SHEFFIELD, Sts: suerneio 


London Office : Walter C. Jones, M.1.Mech.E.,; M.1.Mar.£.,. 57-58, Gresham House, Bishopsgate, E.C.2 































(London Wali 498!) 
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Generating Inert Gas on site at your own works has several 
advantages over the use of bottled gas, not least of which 





is that it is considerably cheaper and much more convenient. 
Generated in this way, the inert gas can easily be piped 
to any point in the works, where it will be instantly available. 
Labour costs are considerably reduced as the Holmes Inert 
Gas Generator is fully automatic and needs very little maintenance. 














One of the major advantages is, of course, that your supply of 
inert gas is virtually unlimited and can be used for operations 
and processes which, with limited supplies of bottled gas, would be 

considered impractical. 


. For full details please write for a copy of Publication No: 64/3 


W. GC. HOLMES & CO. LTD., HUDDERSFIELD - LONDON - BIRMINGHAM 
Telephones: Huddersfield 5280. London: Victoria 9971. Birmingham: Midland 6830 
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IN SOUTH AFRICAN | 
GLASS WORKS 


The Consolidated Glass Co’s works, Pretoria, is an important undertaking in the glass 
industry of S. Africa. At these works bottles of various shapes and sizes are manufactured. 
The compressed air supplied to the bottle-making machines is provided by a battery of 
““ BROOMWADE ” type TS stationary compressors. Reliability of plant is an essential feature 
in such a works and the “ BROOMWADE ” compressors installed are giving RELIABLE AND 
EFFICIENT SERVICE. 

But, not only in S. Africa are “‘ BROOMWADE” air compressors giving such reliable 
service. They have been installed at glass works in many parts of the world for the operation 
of semi-automatic machines, pneumatic control systems, instrument controlled furnaces, feeder 
firing, sandblasting and other operations. : 

Leading industries are obtaining greater and more economical production by using 
“ BROOMWADE ” pneumatic equipment. 








Air Compressors & Pneumatic Tools 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone : High Wycombe 1630 (10 lines) Telegrams: ‘‘ Broom”, High Wycombe, Telex. 
418 SAS 
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The most practical and economical 
Electric haulage unit 


THE SADI capstan 


For example : 







3°5 H.P. size, develops a maximum pull 
of 2,200 Ib. and shunts 


FIVE 20-TON WAGONS ON 
STRAIGHT HORIZONTAL TRACK 


PRICE £163 - 8°90 


(inclusive of dead man switch) 
SIX SIZES AVAILABLE UP TO 3-TON 
TRACTIVE FORCE 


SEVERAL THOUSAND UNITS 
INSTALLED THROUGHOUT 


-SADI ENGINEERING THE WORLD 


COMPANY LIMITED a ar nae The SADI CAPSTAN is also used for 






































: pulley and automatic a s z 
ee ee Se, ETD SCENE, ETN, re letrcling exten. tube bending, dragging logs, shovelling, 
Telephone: Western 7653 Cables: Sadiunit, London . . a ° ° 

Please osk for literature hauling barges; generally speaking it 
Agencies in ail Commonwealth countries, North and South America, West handles anything which will roll or slide. 


European countries and colenies 

















STANDSTILL at the Sawmills 


BARIMAR responds to a “ DEADLY-URGENT” Appeal 














] : TIMBER is much in the news these days, with house erection THE DAMAGED TWO-THROW 
nearing its peak, sawmills are striving their utmost to meet i CRANKSHAFT SENT TO 
incessant demands. But, a breakdown in machinery will Bu BARIMAR FOR 
sometimes ‘“‘make hay”’ of the best-laid plans, and dislocation REPAIR 
of output therefore becomes a serious thing. 

This lengthy, two-throw crankshaft is a 





case in point. It forms part of a 
stationary engine which provides the 
chief source of power for an important 
sawmill. 


The engine was working\with apparent smoothness, 
when the owners found a fracture in one of the 
webs of.the crankshaft. There was no alternative 
but to stop the engine instantly, 
as the engine might have been 
subjected to serious damage. Work 
ceased, and production was at a 
standstill. 







The sawmill owners contacted Barimar pleading “deadly urgency,” and requested a 
speedy, dependable repair. For that matter, every Barimar job is dependable and 
guaranteed to stand up sturdily to wear and tear. So the crankshaft was speedily 
repaired with a sound, strong weld, perfectly machined, and lined up accurately within 

fine limits. Lining up a lengthy shaft, 
like the one seen in the illustration, 
demands the skill that Barimar has 
developed to a fine art during nearly 
half-a-century’s experience in this class 
of work. 











A TRUSTWORTHY REPAIR BACKED 


x ALL TRANSPORTABLE BROKEN PARTS sent to London or the Provincial Branches 
BY THE aig MONE Y-BACK “ ram) omer] pr er pa — — pert name oy egy ee = 
ttings removed an tructions sent by post. en it is impossible 

GUARANTE to transport damaged machinery, Barimar operate ON THE SPOT. 


BaRIM . Barimar House, 22-24, Peterborough Road, 
ED. FULHAM, LONDON, S.W.6. 
Barimar Telephones: RENown 2147-2148. |Night 2148. Telegrams: “Bariquamar, Walgreen, London.” 


Provincial BIRMINGHAM, 12: 116-117, Charles Henry St. Tel.: Midland2696. NEWCASTLE UPON TYNE, 1, : 64-66, The Close. Tel.: 21055 
Addresses: MANCHESTER, 13: 67, Brunswick St., Ardwick. Tel.: Ardwick 2738. GLASGOW, C.2: 134, West George Lane. Tel.: Central 4709 


BARIMAR—THE WORLD’S SCIENTIFIC WELDING ENGINEERS 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST., E.C.4 


= oh 
ets 


PAN GRINDING MILLS 














Cylinder and Fuel Line Préssures 





Bela tvielsr time Alele-talelary 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers, I'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 


arena nee 








_— Lift 





Produced in a" 
THE BRITISH Standard-Sunbury 
PETROLEUM CO. LTD., ' ' ENGINE INDICATORS 


since 1935 ; continue to meet the most 
exacting demands for engine 
perme and fuei research in 
engines 


Bulletin C/IT, II 
on request to 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
TRANSMISSION DIVISION NORTH WOOLWICH - LONDON E.16 


BREITS PATENT TLTERC C9 [7 


FOLESHILL WORKS SOE TRY 
« 89038 2 LIFTERS ENTRY 











bi chage Sok aia VALVES 


Designed to handle . 


CORROSIVES ABRASIVES 
FOR USE ON “4 SLURRIES 
CRANES, . ea GASES AND DELICATE 
TRANSPORTERS, *s , FLUIDS 

GIVES A DOCKSIDE > W alia 

Bais iy : NO FLOW RESIST. 

WARNING STRUCTURES, x | ‘ a on cocunG 
BRIDGES & > 

OF WIND AIRPORTS : NO CORROSION 

SPEEDS ; : ;' NO CONTAMINATION 


WIND ALARM ANEMOMETER 


Enquire for details — 7 % Full, dna will gladly be be euplied and 
& enquiries will receive prompt attentio’ 


R. W. MUNRO LTD. WARREN, MORRISON LIMITED 


BOUNDS GREEN, LONDON, N.i1. 29 Bury Street, St. James’s, London, S.W.1 
Telephone : ENTERPRISE 4422 WHitehall 9895 
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MAXIM CONVEYORS (England) LTD 


Crabtree Manorway, Belvedere, Kent. Telephone: ERITH 4223 & 5751 





HOLE DOORS FO 


M: NEIL * 


CENTRAL 
NG BOILERS 
\+ LIMITED: 
GhASGOW © S.1.° 


‘CHARLES M 
*KINNING PARK 
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Standard type of Worm Gear unit with the 

worm shaft directly beneath the worm wheel 
providing a very convenient height 

of high speed shaft for direct 

coupling to electric motors. 











Outstanding features of the standard Worm Gear unit include— 
* Cooling Fins that are cast integral on the underside of the 
case. %* Additional roller-race on the output shaft 

enables the safe carrying of over-hung loads. %* Nickel, Case 
hardened steel worm thread. %* Worm Wheel rim in 
phosphor bronze and cast in position on ribbed iron centre. 

* Gear case ruggedly designed to withstand heavy usage. 


THE MOSS GEAR CO. LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 


Groms: ‘Mosgeer, Birminghem’ 
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cROWN 


SURFACE TABLES 














GRADE ‘A’ 
Hand scraped and surfaced to 
within 0.0001 in.—0.0003 in. from 
a mean true plane over whole 
surface according to size. 


Sizes up to 4'0” x 2'0” have three-point support 
Sizes 4'0” x 3/0” to 6’0” x 4’0” have five-point 
adjustable support. 8’ x 3’ to 12’ x 6’ have 
six-point adjustable support. 
Our grade ‘A’ tables conform to B.S.S. 817-1938 
in all respects. 


GRADE ‘B’ 
Smooth planed finish accurate to 
0.001 in.—0.003 in. according to 
size. 








BRITISH MADE BY :— 


WINDLEY BROS. LTD. 


CROWN WORKS, CHELMSFORD 
ENGLAND *PHONE:—CHELMSFORD 2224 
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A new filter material 


Fi 


Here is a new filter material produced by the powder metallurgy process. Bound Brook filter elements are 


made from spherical bronze powder which forms a rigid structure of uniform pore dimensions. The sphere 


This enlarged diagram shows the pores 
which exist between the spherical part- 
icles of metal. It is through these 
interstices that the liquid or gas is 
filtered under pressure. 


size is predetermined and this in turn controls the pore size and perme- 
ability. Bound Brook filter elements are stronger than those of other 
materials and give a finer degree of filtration for a given permeability. 
Suitable for the widest applications in the filtering of liquids or gases. 


We shall be happy to send you a copy 
of our booklet LF/\ on Bronze Filters. 


BOUND BROOK 


ronze 
Fitter ELEMENT §S 


BOUND BR 
BARK 
NGS 


BOUND BROOK BEARINGS LIMITED, TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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SOME 
MEGATOR 
FACTS 


MEGATOR PUMPS & COMPRESSORS LTD 
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Trouble-free pumping 


High suction lift permits installation 


in convenient positions. 


Self-priming inherent 


without any added device. 
“ Snoring ” ability sucks out the last drop. 


is as simple as this 


Constant capacity 


Combining the characteristics of the 
triple-ram pump with the compactness 
and simplicity of the centrifugal type, 
Megator pumps have set a new standard 
of performance. The rotor and the three 
rubber-lined plastic ‘shoes’—the only 
moving parts—are self-compensating for 
wear and can be inspected by removing 
one cover. Self-priming, with high suction 
lift and constant capacity at varying heads, 
Megator pumps will handle many trouble- 
some jobs. If you suffer from pump 


trouble, get in touch with Megator. 


MEGATOR 


me 


at varying pressures. 


Sustained performance. 


Simple. 


Self-compensating for wear. 
Designed for easy maintenance. 


Capacities. From 4 to 250 gall. per minute. 


43 BERKELEY SQUARE - 


LONDON WI 


Telephone: GROsvenor 6946 


TGA MIO | 
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DISTINGTON ENGINEERING COMPANY LIMITED 
WORKINGTON CUMBERLAND ENGLAND 


120 
TONS 


120 tons is the maximum weight of iron casting that 
we can produce. We regret to have to turn down 
enquiries for one piece wide-span bridges (too heavy) 
and also enquiries for candelabra (too small and 
thin.) We do not machine gasholders from the solid 
in case we should spoil them on the last cut. 
Making heavy iron castings, machined or otherwise, 
is our business, but it is only fair that we should 
advertise our limitations. 
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Specify the Holman series ‘‘ 30” Rotogrinds. 
Widely used in every branch of industry, 
efficient, easy to handle, they’re powered 
by the same reliable unit used in the 

** 3000 ’’ series Rotodrills. 


Try the “‘Z” series Riveting Hammers. Designed to 
combine maximum power with minimum recoil, these 

, high-speed, handy tools can be used in perfect safety 
on difficult footings. 


~ 


o¢ Holman 
Fueumotic Toots 





PNEUMATIC TOOLS 
HOLMAN BROS. LTD., CAMBORNE, ENGLAND 
AIR COMPRESSORS Telephone: Camborne 2275 (10 lines) 


Telegrams: Airdrill, Camborne 
ROCK DRILLS 
London Office: 44 Brook St., W.!. | Hyde Park 9444 
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“ROSS-RIGBY” 


ELECTRO - PNEUMATIC 


DIATE USE 


R. G. ROSS & SON LTD. 


EGLINTON ENGINE WORKS 
120 TRADESTON STREET 
POuANOEAS GF Seb BeneOAS GLASGOW, C.5. 


“RIGBY’S PATENT” STEAM 
HAMMER. Telegrams—‘‘Glenros, Glasgow’”’ Telephone—South 2283 (4 lines) 


WSR I sES 


GEARED HOISTS 


DIESEL & ELECTRIC DRIVEN SPECIAL HOISTS (non-standard) 


Sykes Geared Hoists have given satisfaction throughout the world during the last half century. The large range and their 
adaptability to so many purposes has made them extremely popular among a variety of users. Our long experience of the 
varying needs of the contractor enables us to supply Hoist Machinery to suit individual requirements on those difficult jobs 
where standard machinery would not be suitable. 

















FIG. 2 FIG. 228 iG. 
Petrol driven two-speed hoist ong bo wen f = of 10 Diesel driven winch with a divided barrel of two diameters and ~*~ of a pair of Electrical reversible —— cde gpog 3 designed 
and 30 —s with a maximum load Used for the one warping drum, used for cargo handling on coastal motor ships. © be d within a ; One being right 
erection of steel pylons, the hoist is chrono “on skids, it is send as illustrated and the other left hands ‘each hoist fitted 
arranged for self — by pulling on an anchored rope with a solenoid operated brake as well as ‘foot brakes, each 
aoe a return barrel being nob oy for a 34 ton load; used in connection with 
a screw piling outfit. 


STANDARD HOISTS IN STOCK FOR SALE OR HIRE 
SINGLE, DOUBLE, AND DOUBLE EQUAL BARREL 





a a a ae ne eee | 
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—* —_— LTD., SOUTHWARK ST., LONDON, S.E.I 


lephone: HOP 523! (8 lines) Branch Exchange. Telegraph: TRIPULSE, SEDIST, LONDON 
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HOT GALVANIZING PREVENTS RUST 










ASK ANY SAILOR ABOUT RUST—he knows the dangers of rust on ships. What 
he may not know is that the surest means of preventing rust is hot galvanizing. Hull 
plates to handrails, anchors to davits—all need galvanizing. In fact, wherever steel 
is used . .. in factories and mines, on railways and farms . . . there is no substitute for 
hot galvanizing. The tenacity and durability of hot galvanizing ensure lasting 
protection with minimum maintenance. 


Protection in Depth 
Hot galvanizing gives defence in depth. The firmly alloyed zinc keeps out rust— 
tightly sealing crevices and seams. And if the coating does get damaged the steel still 
won't be attacked because the zinc protects it sacrificially. Hot galvanizing saves steel 
—by eliminating the need for large corrosion allowances and the replacement of 
rusted parts. Hot galvanizing resists normal atmospheric conditions twenty times 


better than steel. 








The“Hot Dip Galvanizers Association, 
a non-trading body, welcomes enquiries. 
Write to 34 Berkeley Square, 

London, W.1 


Tel: Grosvenor 6636 (Z) 
Member of the Zinc-Development Association 


ea $ 
Pee PP petitionsite ata oe 





Hot Dip Galvanizers Association 














THE ‘ENGINEER 


MOTOR 


DAVID C.Y. HIGGS. AMLEE. 


BIRMINGHAM 6 


HIGGS 250°H.P. 


Vertical Mounted Electric Motor 
Designed to carry heavy thrust load 


GUARANTEED for EVER 





Beifast * Bristol + | eee Et Dundee ° Glasgow ° Hull °* Leeds °* Liverpool 


London * Manchester ° Newcastle ° Peterborough g Sheffield : Wolverhampton 
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Covered by British Prov. 
Pat. No. 1104/54 











ANGULAR WORKS 
Tele: BEESTON 254009 





QUALITY SPANNERS AND WRENCHES 
OR THE ENGINEERING TRADES 


meee i 4 ALL TYPES AND SIZES 








Write for Catalo 


THE 


ANGULAR-HOLE DRILLING & MANUFACTURING C°-: LTD. 


- BEESTON 


NOTT 
Tele. Address: ANYWISE. RFFSTON 


OVER 50 YEARS’ 
EXPERIENCE IS 
AT YOUR DISPOSAL 























3 REASONS for 3 BLADES 
High Volumetric Capacity 

Quiet Running 

Non-Overloading Characteristics 





937 


Reversible flat/post pallet, two- 
way entry, tubular posts. 7 











But the 3-bladed Type APA Fan series has other 


found the answer to 


PALLETS EIGHT 


OR EIGHTEEN -OR EIGHTY 


M.G.E. 


GAZETTE BUILDINGS, 
CORPORATION STREET 


nanaae NGHAM, 4 
o eere 2s ra 17 


Tela RMINGHAM 


We are producing new designs omy every day—many of them 
designed to meet customers’ specia! seeds. Here are nine of the 
latest, one of which may be just what you are looking for. 
Companies representing nearly seventy different industries have 
their mechanical handling or storage 
problems in M.G.K, Pallets. The same service is available to 
you——M.G.K. have the answer to YOUR Palletisation problems. 


ENGINEERING 
COMPANY LTD. 


New Works 


KINGSBURY i 
CURDWORT 
NR. BIRMINGHAM. 


Telephone: CURdworth 60/6! 








AVAILABLE 





advantages too: in design and performance 






it is the finest propeller fan working under 
free air conditions or against moderate 
resistances. And it is strong, rigid, 


and competitively priced. Write now for 











FROM STOCK booklet No. 32/1 , which contains full details 












827 
Heavy duty timber/steel two-way 





entry pallet. 











of the APA range. 








KEITH BLACKMAN LTD 


MILL MEAD ROAD, LONDON, N.17 
TOTtenham 4522 












T.A.8348/672 














Rotary tilt bin. with flat base. 










Scaclabile Bin-type Pallets, made 


| ta. ahy size and capacity. 






















Heavy duty stillage for drum hand- 
ling. ; saa 
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A new angle on MIXING 


Send for this 
folder giving 





Available 
in all sizes 


from 4” diam. 


PLENTY IMPELATOR{| 


will give you— 
Intense under surface turbulence 
Complete homogeneity of mix 


Quicker mixing in shorter time 





It is suitable for all shapes and sizes of vesse 


Write for folder 


Covered by Patent No. 695227 and Design No. 862551 and Patents pendir 
“* Impelator”’ is the registered Trade name of Plenty & Son, L 


LENT Also MAKERS OF MARINE ENGINE! 


& SON Ltd. and ROTARY DISPLACEMENT PUMP} 





NEWBURY, BERKS. nla 








_. in NON-FERROUS CASTINGS? 


Casting this water turbine runner in a single piece from aluminium 
bronze was a considerable achievement. 


Birkett, Billington & Newton were able to tackle the job becausg 
they have specialised in the development of this metal, and thei 
unrivalled experience and facilities enable them to carry out suc 
problematic non-ferrous castings. 


Aluminium-bronze has a high yield point and a low weight /strengti 
ratio, and is very resistant to shock, erosion, corrosion and abrasion 


The ‘runner and other castings 
have been made by Birkett, 
Billington & Newton for this 
750 H.P. Pelton Wheel Gener- 
ator supplied to the New Zealand 
Government by Gilbert Gilkes & 
Gordon Ltd., of Kendal. 





Castings from a few ounces 
to 10 tons in phosphor-bronze, 
gun-metal, aluminium-bronze, 
manganese-bronze and light 
alloys. Precision - machined 
bushes and bearings. Special- 
ists in high-tensile aluminium- 
bronze castings, centrifugal- 
cast wheel blanks, and chili- 
cast rods and tubes. 


One of Britain’s Largest NON-FERROUS FOUNDRIES 
Send your enquiries to: 


T. M. BIRKETT, BILLINGTON % NEWTON LIMITE) 


HANLEY AND LONGPORT, STOKE-ON-TRENT 
HEAD OFFICE : HANLEY. PHONE: STOKE-ON-TRENT 22184-5-6-7 
LONGPORT. PHONE : STOKE-ON-TRENT 87303 
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Heavy Steelworks Duty or 






Light Factory Duty 


nts... 


40 feet span or 





120 feet span 






Intermittent Duty or 







Continuous Duty 


Lifting capacity 3 tons or 









SSé Lifting capacity 200 tons 






1000 maximum hours per annum or 






5000 maximum hours per aynum 




















Dendir 
yon, L 


NEj 
MP 
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HE Booth method of classifying overhead electric travel- 
ling cranes to suit varying service factors means that from a range 
of five classes of cranes, it is possible to offer a standard crane 

to serve almost any industrial requirement. We manufacture cranes for light 
duty up to continuous process cranes for Steelworks, and installations within this range have been 
carried out in many factories and Steelworks in this country and abroad. Grading of cranes 
effects considerable economies by making it possible to standardise components within each group 
whilst still retaining the advantages from the purchaser’s point of view of being able to choose 

a crane to suit the duty required. 






















The Booth Handbook of Overhead Cranes cranes to suit varying service factors and 
is a comprehensive publication containing gives detailed information and hints on 
practical information which will be of fixing crane particulars which would be of 
interest to crane users. It fully explains assistance to any firm contemplating 
the Booth method of classifying overhead additional craneage.— 


CLYDE ROT 


CLYDE CRANE & BOOTH LTD. 


Incorporating: 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. “A MOSSEND, Lanarkshire. 
Telephone’ Pudsey, 3168, Telegrams: “Cranes,” Rodley, Telepone: Motherwell 354/5, Telegrams: “Clyde.” Motherwell, 
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A first class AIR WINCH for, : 








HAULING 
°o 
PILIN.G 
° 
COMPLETE RANGE 3 LIFTING 
OF PNEUMATIC . 
TOOLS, HOISTS POWER 
AND WINCHES, 
AIR MOTORS 
VALVES AND 
CYLINDERS. GPE lee hy 






the GLOBE PNEUMATIC ENGINEERING Co. Ltd. 


ASHTON ROAD, HAROLD HILL, ROMFORD, ESSEX. 


Telephone: INGREBOURNE 5522 
Telegrams: PNEUMATOID, ROMFORD 








TO ANY SPECIFICATION 


ABBOT 


MACHINE CUT 


GEARS 


in any material 

















We guarantee the teeth of all wheels cut by us to be correct, Our booklet 
‘MACHINE CUT GEARS’ 


and all work is examined and checked before being despatched. en 


Each gear wheel of a pair is run in correct relative position to ot hisaidie Sedan 
the other in a special gear testing machine. No perceptible to engineers. 
backlash is allowed in our gearing, and thus we can ensure very A copy will be sent 


silent running. on request. 


SPUR WHEELS - WORM GEARING - SPIRAL WHEELS 


BEVEL WHEELS - RACKS ~- FIBRE PINIONS 
The ABBOT ENGINEERING Co. Ltd. 
22 SMITHHILLS ° PAISLEY 


Telephone: PAISLEY 4272 Telegrams: ‘‘ ABBOT, PAISLEY.” 
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MUREX AT DOUNREAY 





Murex “ Fortrex 35” electrodes are being exclusively used 
by The Motherwell Bridge & Engineering Co. Ltd., Mother- 
well, for all the hand welding on the huge sphere at the new 
Dounreay Atomic Energy Plant. This sphere is unique in 
design and is built to the exacting requirements of the U.K. 
Atomic Energy Authority. For such applications only the best 
electrodes can be used. Murex electrodes are at your service, 


Other contractors at Dounreay using Murex electrodes include 
Alex. Finlay Ltd., Matthew Hall & Co. Ltd., Head, Wrightson 
& Co. Ltd., Whatlings, Ltd. and Thos. W. Ward, Ltd. 


re Xa thcmar geen ‘eR sn 
RB ae — “omamereeneare 


FOR ALL THE HAND 
WELDING ON THE SPHERE 
AT BRITAIN’S 

LATEST ATOMIC PLANT 


ELECTRIC ARC WELDING EQUIPMENT & ELECTRODES 


V _ MUREX WELDING PRO 


CESSES LTD., WALTHAM CROSS, HERTS. Tel: Waltham Cross 3636 
| ; 
| eae 


ae 
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THESE 
TOOLS 

PRESS 

THE MAIN 
COMPONENT 
FOR THE 


MORRIS- 
OXFORD 


RADIATOR 
GRILLE 


AND ARE 
MADE IN 


ee 


eoeneeeeseeeete 
*eee#es. ee 
e*eee#e 


WRITE FOR A COPY OF THE 
2nd (REVISED) EDITION OF 
OUR BROCHURE AND FULL 
TECHNICAL INFORMATION. 


@eeeeeoeeseeee=zr+ e+ s+ uw we 


N. C. ASHTON LTD. 


ST. ANDREW’S ROAD, 


HUDDERSFIELD, ENGLAND. 
TEL: HUDDERSFIELD 6263/4. 


NO ‘PICK-UP’ 


‘WRINKLING ' 6° s"e'e ete ee” 


‘OR GALLING’ 


PHOTOGRAPH BY COURTESY OF :— ; 
MESSRS MORRIS MOTORS LTD. (RADIATORS BRANCH) OXFORD 
Cw 3342 
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Taking things easy... 


Metalrax Gravity 2oller 
Conveyors ensure th..t the 
work runs smoothly, «fort. 
lessly. They take a Ic.d off 
your mind-as well es off 
the strength of your staff. 











Gravity 


ROLLER 
CONVEYORS 


Go the carrying 


The moderate cost of METALRAX Gravity ROLLER CONVEYORS 
is very soon repaid in time gained and labour saved. The wide use 
of these better-made conveyors by important organisations every- 
where is proof of efficiency. Send for current list which gives 
full details of sizes and prices, straight sections, standard bends 
and adjustable stands. 


JAMES OSCARD & CO. 
Dpt. E. 139, WHITTON RD., TWICKENHAM, Tel: POPesgrove 5281 














/ 


SHEETS - PLATES 
AND SECTIONS 
BRIDGE RAILS 
IRON AND STEEL | 
MERCHANT BARS . 
HOOP AND STRIP 0 

ETC. id 
































of highest quality 
[WEST BROMWICH 
LTD. 


Shearing - Cold Sawing 
and Profile Cutting 
in all thicknesses 

and shapes. 


ree. GREETS Green-West BRromwicH 


Ne OMWICH 
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& CO. LTD: 

LONDON OFFICE: | _ 
SALISBURY HOUSE FINSBURY CIRCUS E.C.2 NATIONAL 9306 
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The new home of 


ctngue~ 


Fluid Sealing Product: 


We have now moved to this new factory where we have provided the most mod- 
ern and efficient production plant, office accommodation and increased research 
facilities. We feel sure this move will result in even better service to our many 


friends and customers. Do not hesitate to consult us over your sealing problems. 


GEORGE ANGUS & Co [? 


OIL SEAL DIVISION 
COAST ROAD, WALLSEND-ON-TYNE 


Telephone: Wallsend 64511 Telegrams: Gaco Wallsend 




















C IMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 99 PINSTONE STREET, SHEFFIELD, |! 
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MOLYBDENUM’S PLACE IN INDUSTRY 





DO YOU MAKE 


MANY OF THESE? 


By-products of essential operations, they comprise long curling 
shavings from twist drills, chips from other tools, rough needle- 
like swarf from milling cutters, barely perceptible gleanings from 
the reamers. 


THEY HAVE TWO FACTORS IN COMMON 


FIRST: the steel you are machining may itself contain Molybdenum—for 
more than 500,000 tons of the alloy constructional steel made in Britain last 
year for highly stressed parts such as some parts of automobiles, were alloyed 
with MOLY. 


SECOND: the swarf may have been produced by high speed steel tools 
containing Molybdenum, which is being used to an increasing extent in 
this country, (in the United States 80-90% contain Molybdenum). 

On both counts you can rely on Molybdenum, which for more than 10 years 
has been free from violent price fluctuation. 


YOU CAN PIN YOUR FAITH TO 
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PRONOUNCED ‘MOLLY’ 
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IN SHIPS as in every sphere of industry, Metropolitan- 
Vickers are leading electrical progress. Many major advances 
in marine engineering owe their origin to the research, enter- 
prise and experience of this great organisation. 


METROPOLITAN -VICKERS 


17 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, 


Member of the AEI group of companies 


AUXILIARY 
EQUIPMENT 


types 


CRANE 
DRIVES 


DECK 
EQUIPMENT 


Electric drives and 
control gear 
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DGRAP PROFITS 


Scrap, the most vital raw material for iron and steel production, already commands high prices. 
With quick, clean and continuous cutting it will show even greater profits. 

The continuous supply of high purity oxygen required is supplied by the BUTTERLEY 
OXYGENERATOR. It is the only self-contained on-site plant to do so; needs a minimum of 
maintenance, and makes you independent of transport and handling charges. 

Profit by oxygen, as pure as you want it, generated on site, pipes direct to points of usage. 
Profit by eliminating costly hold-ups—the supply is always there. 

Profit by eliminating wastage. Make only what you use and use only what you make. 

Profit by supplying field locations from your own oxygen storage bank, replenished from your 
own Butterley Oxygenerator. 

Profit by scrap more cleanly cut, more easily handled 


Please write for further details. 


B WTPPERLEY & p xygenerators 





Oxygen Division, The Butterley Company Limited, 9 Upper Belgrave Street, London, S.W.1. Telephone: Sloane 8172/3 


Lie many other major engineering enterprises in all parts of the world, we generate our own oxygen for use in the manufacture of :— 
Rc ilway and other bridges + constructional steelwork + unit bridging « overhead cranes « railway wagons and mine cars * meehanite castings + iron paving » mining and sheet metal machinery 
wi ought iron bars * sewage ejectors * pumps and air compressors * wool washing machinery. " 
BUT 7339 
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Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 
resulting in a high degree of accuracy. 

They are used on diesel engines and petrol engines, and are available for 
other speed control applications. 


Iso-Speedic governors can be supplied which give control within 0.3% 
and are used on generators for radar and television. Other Iso-Speedic 
governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


lso-Speedic 


THE ISO-SPEEDIC COMPANY LTD., COVENTRY 
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Regd. Trade Mark 


Full details of this application of ‘VSG’ drives will be sent on request 


VICKERS-ARMSTRONGS cvcnecrs) LTD 


"VICKERS HOUSE : BROADWAY - LONDON : S.W.1 


Telephone: 


PUSH BUTTON 
CONTROL 


Remote push button 
stations control the speed 
of the machine as 

a whole and provide 
individual speed trimming 
at each section. 


ABBey 7777 


Dlic 
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PENNY PLAIN 








TUPPENCE COLOURED 








When you buy a standard article produced to a standard price, you may get good 
value but nothing out of the way. 
For example, we make very good standard bearings at a normal price, but we 
also make bearings (to our ‘E’ specification) into which we put a great deal 
of extra know-how, workmanship and checking. They cost more of course, 
but what a difference! 
They are meant for those who need the utmost life-and-death 
reliability; for those who have boosted up their original designs and 
are bottle-necked by standard bearings; and for those who need the 
quietest-running bearings. 
The ‘E spec’ bearing—which isn’t really coloured—is available 
in two forms, both dimensionally interchangeable with standard 
bearings: ‘unsealed’, and sealed with the FBC neoprene seal. 


T. 2:4 9-€ MAR K 


ALL-BRITISH 
BALL AND PARALLEL-ROLLER BEARINGS 


FISCHER BEARINGS COMPANY LIMITED, WOLVERHAMPTON 
FISCHER BEARINGS COMPANY LTD. and TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 


are both sutsidiaries of BRITISH TIMKEN LTD. 
F.B.C. :: FISCHER 
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Four engines are available as self-contained 
units or power packs. 
Quick-starting from cold, the high level of the 
flat torque curve is sustained from a fast tick-over 
throughout normal speeds of operation. 
Leyland diesel engines are world-renowned for 
their exceptionally low fuel consumptions, to which 
should be added low maintenance costs with ‘off 
the shelf’ spares from service depots in every country. 
The high thermal efficiency and mechanical ability 
are in-built qualities which will last throughout a long 
trouble-free lifetime. ’ 
The combination of these all-important factors LZ ‘ fd, Gh MITCHELL- (pe 
provides. more power per £ than any engine of similar q 7S)‘ FAILING 1.1 
‘a : TRANSPORT- 
output. a nih, me ABLE OIL RIG 


LEYLAND MOTORS LTD - LEYLAND - LANCS - ENGLAND 
Sales Division: HANOVER HOUSE, HANOVER SQUARE, LONDON, W.lI. 


SMITH 
DIESEL ELECTRIC 


eis 


anne BLAW-KNOX 
THOS. SMITH “21” EXCAVATOR FOWLER CHALLENGER TRACTOR WINGET BOOM-TYPE TRENCHER BK-I2 MOTOR GRADER 








THE ENGINEER 


JUBILEE 1906-1956 


years of consistent progress 
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In 50 years we have made a lot of cranes 

They range from large capacity heavy duty types, right down to simple workshop 
jibs! They operate under all conditions—in frigid Alaska, steaming Peru, in the shipyards 
of Norway and the lonely new towns of Northern Australia. 

We have grown considerably since the building of ouf earliest cranes, many of which 
are still in daily use. And in design and development of new cranes and techniques we 
have been well to the fore. 

But the main framework of an efficient family business has remained throughout— 
ensuring continuity of management experience and craftsmanship. 

Yes, we have made a lot of progress and a lot of cranes. But with them we have made 
something more—a fine reputation and a host of friends throughout the world. 


CRANE E HO/ST CO. LTD. 





REDDISH STOCKPORT ENGLAND 


Phone : Heaton Moor 2227. Grams: ‘ Gallant, Manchester.” Code: Western-Union 

London : Lincoln Chambers, Portsmouth Street, London W.C.2. Tel Chancery 7911 

Scotland : Fisher, Baxter & Co., 140 West George Street, Glasgow. C.2. Phone: Douglas 1061-2-3 Grams : ‘ Fluorspar’ Glasgow 

Midlands: A. R. Holland & Son, 89 Cornwall Street, Birmingham, 3. Phone: Central 1457. Grams: Central 1457, Birmingham 

South West: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone : Penarth 1527. Grems : Penarth 1527 

Northern Counties : Fisher, Baxter & Co., 140 West George St., Glasgow, C.2. Phone: Douglas 1061-2-3. Grams : Fluorspar, Glasgow. 

Northern Ireland : General Engineering Products Ltd., 44-46 Waring Street, Belfast. Belfast Tel : 23743 

Eire or Southern Ireland : Charles Nolan & Co., 2 Parker Hill, L. Rathmines Road. Phone : Dublin 93510 Grams : Dublia 93510 
REPRESENTED IN PBINCIPAL COUNTRIES THROUGHOUT THE WORLD. 
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Tooth form (variable) automatically 
generated 


Height difference of leader and follower 
teeth is automatic 


Automatic Pitch Doubler for tooth 
bevelling 


Rigid construction ensures accurate and 
rapid sharpening 


Operating mechanism totally enclosed 
and running in oil 


Built-in motor-driven dust exhauster 


Simple to operate 


Damaged or broken teeth are caused by neglect. Economical saw blade life can only be 
obtained by keeping blades in good condition. This means frequent and regularly planned 
grinding. A machine specially designed to sharpen the tooth form of the modern circular 


cold saw blade provides the only efficient method of carrying out this operation. 


S. RUSSELL & SONS LIMITED, LEICESTER, ENGLAND 


i 
x 


Backed by over forty years’ specialised experience. 
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59 
THERMOSTATIC 
VALVES 


for 

CONTROLLING 
STEAM SUPPLY 

TO HOT WATER 

CALORIFIERS, 

Etc. 

The 
HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 








J, W. JACKMAN & CO, 


LTD. 
Vulcan Works 
MANCHESTER 


Manufacturers of 


FOUNDRY 

















HUNT BROS = LTD 


GRIFFIN FOUNDRY, OLDBURY 


Telephone : 


BROADWELL 1181 & 1182 


Near BIRMINGHAM 


Telegrams : 
GRIFFIN, OLDBURY 





An EFFICIENCY of 79.81% has 
recently been shown on a FRASER 
WATER TUBE BOILER supplied 
> xesm to the British Admiralty. 
oo _The F i 


: HIGH THERMAL EFFICIENCY 


WATER TUBE 


BOILER 


Send for Illustrated Catalogue 
FRASER & FRASER LTD 
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FOR FABRICATION 3% 
GENERAL ENGINEERING 


General Sheet Metal Work, 
Metal Pressing & Stamping, 
Duct Work & Ventilating Plants, 
Tanks, Cylinders. 


Turning, Milling, etc. 






































in the manufacture of extruded 
round, square and hexagon Brass Rods, in machir- 
ing, hot stamping, high tensile and Naval Brasses. 
We manufacture to a wide range of specifications, 


including Overseas Specifications. Delivery through- 


RODS 


HOLMAN 
ETC HELL scree forverded on roger. 
& CO., LTD. 

Head Office & Works:— 


CORNWALL WORKS, ST. HELENS, LANCS. 
Tel.: ST. HELENS 4201-2-3-4. 


Branch Works & N.E. Area Sales Office:— 
WAKEFIELD, YORKS. 


out the country by 






our own transport 











Also at:—BIRMINGHAM & GLASGOW. 
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MARSTON EXCELSIOR in the Service of Industry 


Marston’s have unrivalled experience in the fabrication of 
light alloys—of all shapes and sizes. Their products have 
earned a reputation for efficiency and reliability that is 


world-wide. 


This 52’ tower weighs 10 tons and 

was fabricated in aluminium alloy by Marston 
Excelsior Ltd.—another example of the 
specialised products and comprehensive 
service that Marston’s provide. 





Light Alloy Fabrication 

% Specialised Engineering Assemblies 

% Laminated Plastic Components 

Flexible Tanks Radiators and Heat Exchangers 


This truck-container is designed 
to carry granular material of particle size 


approximately ;;". Special attention 


had to be paid to the fit of the door and 

the smooth finish of the interior. 

The body (?” Plate Kynal M 39/2) was welded by 
the Argon arc and Argonaut processes. 


This radial sluice-gate is 6’ 6” wide 

and 6’ high. It is made of aluminium alloy, 

to minimise maintenance costs. To obtain 

a clean design free from any crevices where 
corrosion might start, the gate was welded by 
the Argon arc process. It is believed 

to be one of the first examples in this country of 
a radial sluice-gate in welded aluminium alloy. 


MARSTON EXCELSIOR LIMITED 


FORDHOUSES, WOLVERHAMPTON. Tel: Fordhouses 2181 


(A subsidiary company of Imperial Chemical Industries Ltd.) 





THE 


WELDS BETTER 
AND QUICKER 


For fabrications and repairs by oxy- 
acetylene welding process use SIF- 
BRONZE low temperature welding 


rods. 
Send today for ‘SIF-TIPS' Britain’s 
leading quarterly welding journal. 


SUFFOLK IRON FOUNDRY (1920) LIMITED 
SIFBRONZE WORKS, STOWMARKET, SUFFOLK 
Telephone: Stowmarket 183 


NIAGARA 








PORTABLE or STATIONARY 
Quarry Plants designed and manufactured 
by NIAGARA 


All units specially constructed to suit site requirements. 


Consult. 


NIAGARA SCREENS (Great Britain) Ltd. 


STRAYSFIELD ROAD, CLAY HILL, ENFIELD, MIDDLESEX 


Telephone: Enfield 6622 (4 lines) Telegrams: “ Niagara Enfield ’’ 


ENGINEER 
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“SHONE” EJECTORS 


in Cast-Iron Tubbing 


In bad or waterlogged ground where great 
difficulty would be experienced in securing a 
watertight brick or concrete chamber, it will 
pay you to specify ‘‘SHONE’”’ Ejectors in Cast- 
Iron Tubbing. Consisting of flanged plates 
bolted together the tubbings are watertight and 
give easy access to the Ejectors for inspection. 


AIR COMPRESSORS TYPE 2 vic 


Originally developed for use with the ‘‘Shone’”’ 
Ejector, but equally serviceable for any pur- 
pose requiring a supply of compressed air. 
All sizes from small single-cylinder to large 
multi-cylinder machines; motor or engine 


driven. 
@)- 


HUGHES & LANCASTER LTD. 
ENGINEERING WORKS, ACREFAIR, WREXHAM 3 
DENBIGHSHIRE - Telephone: RUABON 2102/3 A 


London Office : 9, UPPER BELGRAVE STREET, S.W.1 
Telephone : SLOane 8172/3 


MEMBER OF. .2.8 € BUT ecRLE Y GROU 
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VV E|R_ EVAPORATING AND DISTILLING PLANTS 


Weir Evaporating and Distilling Plants have transformed living conditions in many parts of the world 
by providing ample supplies of pure fresh water from sea water. Many communities in what were 
practically desert areas, are, as a result, able to enjoy greatly improved standards of living, and to 
take part in the world’s industrial activities. 













We have more than half a century’s experience in the design and manufacture of sea-water 
evaporating and distilling plants for land and marine use, to provide fresh water for boiler feeding 
and domestic supplies, and we welcome consultation on any specific requirements. Write for 
illustrated Publication No. GA. 151. 


Products include: 


or ssWVEIR Yap 


DE-AERATORS - _ - 
FEED REGULATORS ne . CATHCART - CLASCOW :§ 


HIGH PRESSURE COMPRESSORS 
ETC, 





TRL 


Makers of Condensing Plant and Boiler Feed Auxiliaries for all land and marine duties 
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WHENEVER 
HIGH TONNAGE 
LOADS =; 
ARE REQUIRED... 








HYDRAULICS DIVISION 
SMETHWICK: BIRMINGHAM 


TANGYES LIMITED 








Softened Water 





The Accelator method of water treatment provides 
softened water for Municipal supply and industrial 
purposes with the utmost economy, as the particular 
process adopted enables the sedimentation period 
to be reduced to approximately half of that neces- 
sary with conventional water softeners. The space 
occupied being reduced to a minimum, it is fre- 
quently possible for the whole installation to be 
completely covered, whilst the cost of construction 


is materially diminished by the reduction in the 
tank capacity. 

Apart from the advantage of low construction costs, 
the water delivered from the Accelator is stable and 
the hardness is brought down to the minimum 
standard possible with precipitation softening. The 
Accelator Clarifier reduces waters of high turbidity 
to an acceptable pre-filtration standard with a re- 
tention period much below that of any other type 
of clarifier. 


The Acecelator 


ENSURES MINIMUM HARDNESS — LOW TURBIDITY 
UNIFORMITY OF REACTION — ECONOMY OF REAGENTS 


PATERSON ENGINEERING CO. LTD., 20 WINDSOR HOUSE, KINGSWAY, W.C.2 
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COPYING HEADACHES... 


with the ‘Statfile’ Recorder Model No. 3. This will photograph 
large engineering drawings, plans, survey maps or other material, on 
4} x 64 inch film. The negatives provide permanent, accurate, and 
easily stored records. Enlargements are quickly made up to the size 
of the original drawing from these negatives. 

If you have a document copying or recording problem perhaps we 
can help you. Please write to the address below. 








Statfile recorder Model No. 3 


Mf Photostat Limited, |-4 Beech Street, London, E.C.| ‘Statiite’ is a vagina Gindp-ceask. 
Tel: Metropolitan 0311 


|h "4 ———r had fun THIS YEAR MARKS THE CENTENARY OF 


STOPPING 
& STARTING 











George Wailes| 


AND COMPANY LIMITED 


382-8 Euston Road - London, N.W.1. 
If your starting and stopping problems Telephone : EUSTON 3176 

are getting ‘‘out-of-hand,”’ get in touch 
with us. During the past half-century 5 

we have closely studied the antics of AE to ——_—_—_— 
such varied machinery as Submarine Established 1855 
Lace-making equipment, and the 
world’s largest Walking Dragline 


Excavator—and we are pleased to say Engineers - Millwrights & Tool Merchants 


that our Clutches and Brakes have got 
everything nicely under control. 

SPECIAL MACHINES 
DESIGNED AND MADE TO ORDER 














We are specialists in 


EXPERIMENTAL WORK 


MAGNETIC MACHINES LTD MACHINING FOR THE TRADE 


BIRMINGHAM, 12, ENGLAND. 


HALF A CENTURY OF SPECIALIST EXPERIENCE 




















Welded or Riveted 
Boilers 
Marine Loco Type 
Scotch Marine 
Economic }) Double 
Wet Back \ and 
Economic | Treble 
Dry Back / Pass 
Vertical Cross Tube 
Fleming Patent 
Vertical 
Multitubular 
Waste Heat 


Dished and Flanged ends 
from Smallest to Largest 
Diameters 





Flanged Boiler Material 


Corrugated Furnaces 
(Machine Rolled) 


Hemispherical Furnaces 
Fabricated Structures 


Fusion Welded Pressure 
Vessels 

Fusion Welded Boiler 
Drums 

Fabricated Stainless 
Steel and Stainless 
Clad Vessels 


Aluminium Pressings 
and Weldments 








THE ENGINEER 


...and in many other countries of the world are large 
items of * industrial equipment designed and built for the 
job by the Marshall & Anderson Organization of Motherwell, 
Scotland. Modern Fusion Welding Plant, including Stress 
Relieving Furnaces, Union Melt, and other Automatic 
Machines, meticulous metallurgical control at all stages of 
fabrication, and high standards of skill and craftsmanship, 
ensure that all products bearing the Broomside-Carfin Trade 
Mark are daily meeting the demands of modern industry — 


reliable, economic, efficient. 


MARSHALL & ANDERSO 


BROOMSIDE ~ Cap, 


Propuct® 


MARSHALL & ANDERSON LIMITED 


MANSE ROAD, MOTHERWELL, LANARKSHIRE, SCOTLAND 
Telephone: Motherwell 900 (3 lines) Telegrams: “Marine,” Motherwell 
London Office: 34 VICTORIA STREET, LONDON, S.W.1 
Telephone: Abbey 5904. Telegrams: Broomsyde, Sowest, London 
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* DIES 
CRANE. STEAM ELECTRIC DIESE 
sop Be DIESEL-ELECTRIC CRANE 
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TAYLOR & HUBBARD] 
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RIGIDLAP 








NEWALL GROUP SALES LTD PETERBOROUGH 
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10-ton Steam 
P Way 
Crane. poers 


tons at 16ft. wa 


peeped: 54 ote bo 


P3758 


MAVITTA 


DRAFTING 
MACHINES 


Acomplete range of Drafting Machines for 
aoe ee to 50 feet long, both vertical and 


Adjustable Drawing Stands and Boards. 
Mathematical Scales in Various materials. 


Surveyor’s Rods. 
Isometric Projection Machines. 


THE MASTER—latest in our 
range—Linkage by steel bands and 
pulleys—360 degrees rotation of 
index head—automatic location of 
mainangles by press button through 
knob—quick release of head for 
lining up to drawings—counter- 
balanced for vertical use—modern 
styling and high quality finish. 


FULL CATALOGUE ON APPLICATION 


THE MAVITTA 
DRAFTING MACHINES LTD. 


HIGHLANDS ROAD - SHIRLEY 
BIRMINGHAM 
Phone : SOLIHULL 2231/2 Grams: Mavitta, B’ham 


STONE 
BREAKERS 


CRUSHING ROLLS 
SCREENS 
ELEVATORS and 
CONVEYORS 


Makers 


R. BROADBENT & SON, LTD. 
STALYBRIDGE. 
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PRODUCE 
Tue FIRST 
TENSILE 
COMPONENTS 











os r 1 7 4 ” 
4 
HITENSPEED 
PAT WO? 55 9O94 2552162 PAT N°? 554165 
45/55 TONS TENSILE ¢ 55/65 TOMS TENSILE 

















HITENSPEED 





BRITISH ROLLING MILLS LTD- P.O. BOX No. 10° BRYMILL STEEL WORKS - TIPTON - STAFFS 
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Founders & Engineers 














42 INCH DIA. 
DRUM IN MAGNESIUM-ZIRCONIUM 











Specialists in Aluminium, Magnesium, ‘Elektron’, 
Magnesium-Zirconium Alloys, Cast Iron, etc. 

Extensive Machine Shops including Capstan Section, 
Heavy Milling, Light Milling, Radial Drills, Spindle 
Drills, Fine Borers, Internal, External & Surface 
Grinding, Thread Milling, Centre Lathes, etc. 

Also facilities for completely machined assemblies, 
heat treatment, laboratory and radiological control. 


ALUMINIUM SAND 
CASTINGS 













18 INCH SEARCHLIGHT 


ALUMINIUM FOUNDRY 





FOUNDRIES 


LABORATORY CONTROL 





ENGINEERING 


Let us send you a copy of 
our comprehensive Brochure — 


post free on request. 


HEAVY MACHINE SHOP 


KENT ALLOYS LTD - TEMPLE MANOR WORKS - ROCHESTER - KENT 


Approved by: Air Registration Board TEL : STROOD (KENT) 7674-5 lines. 


Admiralty GRAMS : ALLOYS - ROCHESTER. 
Minietry of Supply (lnc. A.D. 1.F.V. CLA.) 
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The Hallmark of Quality 
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A selection of Shell Mouldings, showing machined surfaces. 


Weare specialists in— 


NON-FERROUS ALLOYS 
BEARING METALS 
CENTRIFUGAL CASTINGS 
ACID-RESISTING ALLOYS 


(including Monel) 


We are full ipped for of all 

rts cc = cose sal Ge" kee ae eee 
laahee to Heavy Vertical Boring and Shaping Machines; 
all production being subject to Laboratory and, where 


We also alise in Castings by the ‘C’ Shell Process, 
including Stainless Steel and Precision Castings produced 
by the how Process and CO* Process, particulars of which 
will be sent on request. 











CO LTD ~° BRADFORD ST 


necessary, Gamma Ray Control. Floor moulded sand cast Impeller - 24” dia. 


BIRMINGHAM - 5 


Tel: MiDiand 662/-6 
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Whricatiory andy 
Speciy . sl prablms 


DISPERSIONS 





ACHESON COLLOIDS LIMITED - [8° PALL MALL + LONDON -:_ S.W.I ‘ TELEPHONE: WHI 20% 


STANWELD 


OPEN STEEL FLOORING + STAIR TREADS & HAND-RAIL STANDARDS 








@ Every bar welded . . no rivets to 
work loose. 

@ Weight carrying with minimum 
depth and weight. 

@ Non-slip serrated tread. 

@ Any width or tength. 

@ Spaced bars permit light and air 
circulation and also easy painting 
and cleaning. 


With acknowledgments to the North 
Western Gas Board to whom we are 
indebted for the privilege of taking 
this photograph. 





STANWELD ENGINEERING CO. LTD. 54 UPPER DUKE STREET, MANCHESTER IS 
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OVER 40,000.00 
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PILOT VALVE CONN. 


TO MAIN VALVE 





The quantity of steam represents Design Features :— 


the capacity of Cockburns Full Bore MINIMUM-AREA FOR 
Safety Valves manufactured during 





MAXIMUM CAPACITY. 
the last year. 


They are serving practically every MINIMUM WEIGHT WITH 
branch of British Industry. MAXIMUM EFFICIENCY. 








COCKBURNS LIMITED - CARDONALD GLASGOW S.W.2. 


SERVICE AND MAINTENANCE DEPOT AT 45 BACK UNION ROAD, FISH QUAY, NORTH. SHIELDS 








THE 


OR FEEDERS FOR 
CYCLONES AND BINS 


6-BLADED ROTOR 
FOR PERFECT SEAL 


BALL 
BEARING 
MOUNTED 
ROTOR 


ELECTRIC 
Oi SEALED 


MOTOR 


REDUCTION 
GEAR BOX. CHAIN DRIVE 


REDUCES DUST LOSSES 


CAPACITIES UP TO 
42 TONS PER HOUR 


ELIMINATES 
FIRE RISK 


TRADE SUPPLIED 
WRITE FOR LEAFLET 


ENGINEER 


THE ROTARY VALVE 
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CRINKLE washers” 


ZT ATTT TTT 


Heat treated and plated, giving corrosion resistance with 
high degree of recovery in relation to load, and resistance 
to ‘Set.’ Spring locking action suitable for electronic 
and instrument components. 


Size range }” to 8 B.A. 


Approved by the Admiralty Signal and Radar Establish- 
ment, and also RAE/RSP.318. 


Prices and Samples sent on request. 


+ MUMISTET OF LOFT + & OTREE CovERe mint o4Fts. 


ComPRaC tes 16 THE Aomraaitt 
Ao DAWID POWIS £SONS LID 








THE WELLMAN SMITH OWEN ENGINEERING CORPN. LTD. 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 


WORKS: DARLASTON, SOUTH STAFFS. 
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, RATT’S GUILLOTINES 


KNOWNED FOR STABILITY, 
sMPLICITY IN OPERATION 
ND ACCURATE SHEARING 





“TRIUMPH ” GUILLOTINES to cut 
+’ - 2° thickness 


Bar Shears up to 3” diameter 








MADE AND DESIGNED BY 





om * 
: (STOURBRIDGE) LTD. 
ENVILLE SY. STOURBRIDGE Telephone SI2// 


HIGH SPEED STEEL 


GROUND 
FLUTE 
JOBBERS 


Hardening takes place before 
the Drill is fluted. This has 
the advantage that the high 
temperature treatment is 
given to a blank which has 2 
uniform cross-section 
(round) rather than to a 
blank which has a lot of sharp 
corners. The result is 
obviously a more uniform 
hardness. 


Flute cleaning completely 
eliminated (a process which 
introduced a source of error, 
e.g. variation in the depth 
or width of flute caused by 
the removal of scale formed 
after hardening). 


Perfect uniformity of 
web thickness and fluce 
assured, as between one 
Drill and the next. 


Much smoother surface 
in the flutes, thus 
ensuring a smoother and 
more reliable clearance 
of chips. 


Constant back taper in 
web thickness. 


Please write 


EIMCO G2TE to us at the address 
below for sizes 


and prices etc.: 


£LIMCIG [GREAT BRITAIN/ LIMITED MARSH BROTHERS & ,CO LTD 


PONDS TEEL \ ORKS 
Head Office and Works: TEAM VALLEY, GATESHEAD, I1, CO. DURHAM. LOW FELL 7-724} SHEFFIELD 1 NGLAND 
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Lead, 


= Tin, Antimony 


and their 
LCM ES 
Solder, Solder Wire. 





Antifriction Metal 


|) lee 
ee 


Antimonial Lead 


Cable Alloys 


We are also 
smelters, refiners & 


buyers of secondaries 


she Associated Lead Manufacturers Limited is a single Company 
which specialises in the manufacture of Lead and Lead alloys 
SMELTING AND ALLOYS DEPARTMENT, 
14 FINSBURY CIRCUS, LONDON, E.C.2. LONDON WALL 4394 
Members of the London Metal Exchange 


And at: CRESCENT HOUSE, NEWCASTLE. TELEPHONE 36211. LEAD WORKS LANE, CHESTER. TELEPHONE 21022 | 
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if it’s 










railway _ 
construction FOR THE COMPLETE SERVICE 
SURVEY, DESIGN, INSTALLATION 
consult 













EAGRE CONSTRUCTION CO. LTD. 


SCUNTHORPE LINCS. 
Telephone * Scunthorpe 4513 (5 lines) 





me RAGRE 





THE HIGH QUALITY 
IS OURS... 






ALLOY STEELS CARBON STEELS | 
HEAT RESISTING STEELS STAINLESS STEELS 


FN CORROSION RESISTING STEELS 


| I All castings can be machined 


in our modern machine_shops 
LAKE’ & ELLIOT LTD. sraintree - essex - Telephone:‘BRAINTREE “149! 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — All types. 
Over 50 years’ experience. 
Hundreds in hand — 
thousands in service. 


BROTHERHOOD 
COMPRESSORS 


- Air, Gas, and Refrigerating. 
¢ The widest range in the British 
Empire — made to suit your 
Now . requirements. 


here’s 


a BROTHERHOOD 
specimen GENERATING SETS 


of Fe ro bestos ee fase Turbine driven up to 11,000 KW. 


Thousands in service. 


Engine driven up to 340 KW. 
Scores in hand, hundreds in 
service. 


it’s an asbestos-based material—non-metallic, of course— 
impregnated with resins and moulded into a hard infusible substance. 


Ferobestos Plastics are not substitutes . . . 


BROTHERHOOD 
high strength-to-weight ratio REFRIGERATING PLANT 


own right. Ferobestos plastics have high temperature resistance 


. : Ammonia, CO,, Freon, Methyl 
many advantages which can be (and low matstare sheveption Chloride, SO,. Wide range— 
good chemical resistance single and double acting—one 

have been) put to use by engineers high wear resistance or more stages 


in many industries :— good electrical resistance a, #s measure for special | 
high dimensional stability 


they’re engineering materials in their 


Here are just a few applications of the various grades of BROTHERHOOD 


Ferobestos plastics :— COOLING TOWERS 


Bushes 

Coupling Discs All types. 

Guides . Bearings Nearly 50 years’ experience. 
Gears . Rollers 


Piston Rings 
Wearing Slippers 
Mounting Pads 
Compressor Blades PLANT TO CUSTOMERS’ OWN DESIGNS 


Thrust Washers WHY NOT SEND YOUR PROBLEMS TO US ? 


We shall be pleased to investigate them confidentially 
J.W. ROBERTS LTDI|l|_ 
-s BROTHERHOOD 


Tel: Horwich 40” FEROBESTOS — 


®canch Sales Offices : LONDON, GLASGOW, 
BIRMINGHAM, LEEDs.@ Department 


A Member of the Turner & Newall Organisation.& 


Ferobestos Plastics are usually supplied 
in sheets, rods and tubes, but they can 
also be moulded to your requirements 
where contour permits, and where 
quantity justifies the cost of mould 
tools. All forms of machining are 
carried out for you where necessary. 
Interested? Then why not write to 
J. W. Roberts Ltd., for their leaflet 
giving fuller details of these versatile 
materials. 


also Manufacturers of all kinds of 
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Spiral bevel and hypoid gears offer many advantages for right angle drives where high 
efficiency and smooth, silent running are required. 

E.N.V. specialise in the design and manufacture of straight and curved tooth bevel 
gears. They offer collaboration with engineers from the project stage on the design of 
gears and mountings. They have unique facilities for the large-scale manufacture of 
transmissions including final drives, differentials and axles for vehicles and agricultural 
equipment, precision gears for aircraft and gears for industrial applications. 





Gv), HYTHE ROAD, WILLESDEN, LONDON, N.W.10 
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Designed for 


easy maintenance 


The new Ellison GEO switchgear 


AS.T.A. TESTED 
TO BS. 116: 1952 


Outstanding among the many 
points to commend the new 
craftsman-built ELLISON 
switchgear is... 

ease of maintenance 


3 Simple interior mechanism 


* Reversible spark tips give 
double life 


* Reversible moving contact 
assemblies. Only two set 
screws to be removed 





* Shock absorbers cushion the 
action of contacts when 
operated out of oil tank 








* Simple isolation of 
circuit breakers by slide ‘ ; 
7 ns ; Close-up view 
rail and vice handle of reversible 
operation moving contacts 


—_— Ss“ 
a Fr 195 6 = For further information please ask for Leaflet C.L. 244 




















\ 
\ 


‘Meat ’| Continuing a Tradition 


BIRMINGHAM ENGLAND 


GOLDEN JUBILEE _ 
eee re 
Ss ——== 
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Lockheed-Avery self sealing couplings 
enable fluid lines to be connected or 

disconnected whilst under pressure 

without loss of fluid. This stud type coupling 

is threaded for screwing into a socket 

connection and is available in bore sizes from ¢ in. to I+in. 


FLANGED TYPE 


The flanged type coupling is identical in 
performance with the stud type but incorporates 
a flange to facilitate fitting to a bulkhead. 

These couplings are suitable for pressures 

up to 5,000 p.s.i. Alternative union nuts 

for hand or spanner operation are available. 





QUICK 
ACTING TYPE 


The two halves of these couplings are 

coupled together by a simple three 

point bayonet fixing. There is a 
standard range accommodating pressures 
up to 3,000 p.s.i. 


Send for comprehensive catalogue of Lockheed-Avery flexible hoses, self sealing 
couplings “and pressure replenishing connections for fuel, oil, etc. 


LOCKHEED-AVERY DIVISION 
AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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Experience 


like this...speaks for itself 





eens : CO = orm emncomammaar mmm amen 


NO. OF 

. EVAPORATION STEAM CONDITIONS DATE OF 

BOILER PLANT UNITS ; COMMISSIONING 
ORDERED |  !bs/hr M.C.R. PSI oF 








360 975 915 1952-6 
515 1550 1060 1954 
515 1550 1060 1954-5 
300 625 825 1954-7 
540 1400 965 1954-5 
550 950 925 1954-7 
550 975 940 1954-6 
550 950 925 1956 
830 1600 1060 1956-8 
860 1600 1010/1005 1957 
860 1600 1010/1005 1958 
2450 1060/1005 1959-60 


Littlebrook *C’ 
Stourport ‘B’ 
Drakelow ‘A’ 
Connah’s Quay 





Portobello 


{ 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
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Ince 

Skelton Grange ‘A’ 
South Denes 
Willington ‘A’ 
Drakelow ‘B’ 
Agecroft “B’ 

High Marnham 
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IC Power Station installations such as these regularly figure in the annual list of the 
twenty power stations with the highest thermal efficiency. They are evidence of the vast 
experience gained by IC in the design and construction of outstanding boiler plant, both 
large and small. 


Enterprising Engineering by 


THE INTERNATIONAL COMBUSTION GROUP OF COMPANIES 


comprising : 
INTERNATIONAL COMBUSTION LIMITED - INTERNATIONAL COMBUSTION PRODUCTS LIMITED 
INTERNATIONAL COMBUSTION (EXPORT) LIMITED . RILEY (IC) PRODUCTS LIMITED 


London Office : Nineteen Woburn Place, W.C.1. Tel : Terminus 2833. Works : Derby, England ; Port Elizabeth, South Africa ; Sydney, Australia 


TGA.SGSIA 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PER SQ. IN. 1 TO 155 CU. FT. PER MIN. 
60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN. 
TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 




















Weldmesh was the raw material used 
for making these smolt screens for the 
North of Scotland Hydro-Electric Board. 


FOR PARTICULARS OF THESE COMPRESSORS AND FOR just allay of the many uses for 


OTHER TYPES AND SIZES. 
TELEPHONE : IPSWICH 2124 (3 LINES) 
TELEGRAPH : “REAVELL, IPSWICH” OR WRITE TO :— p il i S 
WIRE MESH 


REAVELL & CO., LTD a ego 
°9 e Weldmesh is a registered trade name and is manufactured exclusively by 


STAFFORD 


IPSWICH -~- ENGLAND | io secte: serene sr tonite wi. ratte: Stone ot 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester , Newcastle, Cardiff,JGlasgow, Dublin, Belfast 
| M-W.807 


"0D mem pane « 


ie BLOCKBOARD 








» 


” 
gir. Y/ 


ase 
Sa mall 


C.F.ANDERSON & SON LTD. 


PLYWOOD /MPORTERS 


TOLINGTION -. LONDOS = we Phone: GANonbury 6671 
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Write today for this 
PERRY INDUSTRIAL CHAIN HANDBOOK 


PERRY CHAIN COUPLINGS can be satisfactorily used 
wherever two shafts are to be connected directly together, 
without micrometer alignment being essential. The sizes of 
couplings which we can offer have been standardised to cover 
a wide range. In addition, we can offer couplings manu- 


factured to customers’ specific requirements. 


This new and fully illustrated Handbook describes the PERRY CHAIN COMPANY LIMITED 
wide range of Perry Roller Chains, Bush and Balance (One of the Perry Group of Companies) 


Chains, Long Pitch Chains, MR Chains, Attachment 
Plates and Chain Drives for the majority of industrial TYSEL EY, BIRMINGHAM : ENGLAN a 
chain drive applications. 
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(SPENCER) 


handling plant 


This Spencer Floating Pneumatic Elevator 

made for a Liverpool firm of stevedores 

is reducing the cost of handling bulk grain 

to the absolute minimum. 

It is but one example 

of the tremendous assistance given to industry all over the 
world by Spencer Handling Plant. 

Our experience is at your disposal. 





SPENCER (MELKSHAM) LIMITED 
MELKSHAM WILTSHIRE 


BRANCH OFFICES: 


Ingersoll House, 9 Kingsway, W.C.2 
Tel: Covent Garden 1800 


34 Castle Street, Liverpool 2 
Tel: Liverpool Central 3738 
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Sooner or later you'll come across something that could 
be made lighter, more durable, or more quickly and economically 


in aluminium. That's the moment to call in 


RNortihnerm A lwmrmimiwsr,, 


os 


a ja toner 
wnat # 


Wind load-20 Ib/saq. ft 


When you need an all-weather aircraft 
hangar that will go on functioning no matter 
what conditions the climate may bring, you 
have to set a high standard of performance. 
This hangar has to be able to withstand a 
wind load of 20 lb./sq. ft., and a snow load of 
60 Ib./sq. ft. What is more, the door has to be 
relied upon to open in 30 seconds. 

With these requirements in mind, the 
Coseley Engineering Company chose Noral 
Industrial Sheet to clad the building’s steel 
frame, and built up the panels of the door 


from Noral sheet and sections. Though light, 
the door is rigid enough to ensure freedom 
from jamming. Another advantage in using 
aluminium is that no painting is required. 

Are you planning a building where alumin- 
ium’s combination of lightness and strength 
will bring many advantages? Would you like 
to save, year after year, your annual expen- 
diture on painting the roof? 

Our Sales Development Division at Banbury 
Oxon., will be glad to help with any of your 


problems. 


RNortherm A lwzminmitwms3 
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tion 


on your furnaces 


ai 4 





| Greater fuel economy 


2 Most accurate control of 
combustion and temperature 


3 Better heating uniformity 


eliminate 


| Guesswork on 5 Waste of fuel 


air-oil ratios 


2 Wide variations 
in temperature 


3 Highly trained 
burner supervision 


4 Production 
variations 
and losses 


6 Smoke 


7 Low flame 
instability 


THE LEADING NAME IN OIL-FIRING 
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Smethwick Drop Forgings 


--- FITTED FOR GOOD! 








SMETHWICK DROP FORGINGS LTD. : KIDDERMINSTER 
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4%» EDITION NOW READY 


Sie 12ix8iin 500 EDITED BY HENRY SAMPSON 


pages. Below are minia- 
ture reproductions of 
two of the tabular pages, 
a page from the progress 
survey of a major rail- 
way,. and a page from 
the manufacturers’ 


Tabulated details of all railways in each country for 
easy comparison of any feature 
32 tabular headings, 1470 railways in 106 countries. 

















Seciton. 
w— feitege seh | ie Lugeraxa. | Progress and projects of major railway 
Minssn ibd nes~2 Bh Soe ata inane administrations 
a 1 0 A oe ae i In addition to exhaustive equipment and operation information 
= a } (rolling stock totals, financial and traffic details, etc.) special attention 
ee eae eek Reel ee eee is devoted to electrification, future trends and welded rails. Occuptes | 
Te ae : o- mge Te : 354 pages, includes-4g0 illustrations, maps and diagrams. 
ee ee a* 73 gee tte 8 am ss ; 
an: a: Bt Be, ee ee Activities and production of world’s locomotive 
‘ —" omyyee ~ nin wie os tee H H 
; = ee ee a and rolling stock builders 
atk eae’ wee’ [et eat =25- eS. 
ov é ies in es and contains 285 photographs. 
a Covers 171 companies in 88 pages and contains 285 photograph 




















Specifications of world diesel engine builders’ 
products available for rail transport use 


Diesel engines from 50 h.p. to 2,400 b.p. produced by 51 companies 
are described in 42 pages with 71 photographs. 

























Illustrated surveys of developments of special 
interest 


Radio and Electronics in Rail Operation, Long-welded rails and 
Flexible Rail Fastenings, Lightweight Trains. 












£4 4s. Od. net. Please send for illustrated brochure 
containing specimen pages, or request 
‘ your bookseller to obtain a copy for 


your examination. 









SAMPSON LOW, 25 GILBERT STREET, 
. LONDON, W.! 
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squirrels use paws 


JaE Hall itd. 
DARTFORD KENT Tel. Dartford 3456 


lifts and escalators 


but lucky people use J&E Hall 
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10 St. Swithin’s Lane London EC4 Tel, MANsion House 9811 
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Taking the strain! 


Movement, vibration, power stresses, these forces 
provide a constant tug-of-war with every bolt and nut. p 
That is why engineers use Richards ‘* Hi-Strain "’ bolts 4d 
which take such strains with maximum safety. Sup- 5, ¥ 
plied Heat Treated to BSS 1083 and BSS 1768 eo “as 
Grade R Quality 45/55 tons tensile uw rhe + 
Threads to Whitworth, A Sf ~7 * 
BSF, UNF and UNC. #) 
4 



















CHARDS 


BOLTS 





hi-strain 


CHARLES RICHARDS & SONS LTD., DARLASTON, SO UTH STAFFS. 


Telephone : James Bridge 3188 (8 lines) PBX Wires : ‘* Richards Darlaston ’’ 





STEP UP PRODUCTION 





With the accent on increased output 
the conversion of production methods 
to semi- or fully automatic, becomes 
imperative. : 
Automation—the pneumatic operation 
and control by means of Broughton Air 
Cylinders— offers the most efficient, 
flexible and inexpensive means of mech- 
anisation. Sizes available range from 
14 to 12 in. dia. in strokes to suit 
individual requirements. 

Complete pneumatic systems also de- 
veloped for sequential operation. 


Our Technical Staff is 
at your service to 
discuss any applica- 
tion you may require. 





J. BROUGHTON & SON (Engrs.) LTD. 


SECURITY WORKS.- FACTORY CENTRE, BIRMINGHAM, 30 


Phone: Kings Norton 3305-6-7 Grams: Autogard Birmingham 
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IN DIAMETERS OF 1" TO 7 ft.—AND UPWARDS. 


CONSULT US ON YOUR BELLOWS PROBLEM. 


STAINLESS 
STEEL 
BELLOWS 





* In technical collaboration with 


the Solar Aircraft Coy., U.S.A. 


- 


TEDDINGTON AIRCRAFT CONTROLS LTD., 
INDUSTRIAL BELLOWS DIVISION (R2), 


PANTYFFYNNON ROAD, AMMANFORD, CARMS. Tel: Ammanford 455 
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%& DOUGLAS, LAWSON PULLEYS %& ‘STANCHION’ PULLEYS %& DESTRON SPLIT PULLEYS ‘%& STEEL ROAD WHEELS 


















Once installed in your plant, Crustex removes 
all scale except for a protective egg-shell thick 


blanket that increases boiler life without reducing 





i Crustex—the perpetual guardian—is 
thermal efficiency. aman | acting to keep Boilers clean. 


wo sHuT COWWS — — 


WO BREAKDOWNS | a 


% YOUR BOILER NEVER NEEDS DESCALING ¢ Cheaper 








Saves fuel and labour, needs no 
maintenance = ind costs il per year 
current consumption. 





























H.N. ELECTRICAL SUPPLIES LTD. On Ae 


W. F. HAMILTON, 
Rochelle Works - Brixton Hill Place - London $.W.2 145b, Ashley Gardens, 


Telephone: TUlse Hill 3251 Telegrams : PENDANTS BRIX Westminster, S.W.1. 
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If you are concerned only 
with the highest standards of 
quality and precision in drop 
forgings, precision turned 
parts and presswork, then 
the resources and unrivalled 
experience of the Warne- 
Wright Group of Companies 
are at your service. If your 
requirements are centred 
around black and bright 
bolts and nuts, high tensile 
bolts and nuts, spanners and 
wrenches, to mention but a 
few of the Warne-Wright 
stock lines, it will pay you to 
get in touch with us. What's 
more our technicians are 
always available to assist you. 


Se hk ¥' tC. -& 
© 
LM. B.S: Tt 8 YX 


WARVE. WRIGHT & ROWLAND LOD. 


SER EES BIR MITRE Am a 
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PHOTOGRAPH BY 


STEAM COURTESY OF 
LOCOMOTIVES BRITISH RAILWAYS 
have been the mainstay Fears ou 
of British railways for nearly 
140 years. For more than half that time 
large numbers of them have been serviced with 
the aid of VAUGHAN Overhead Travelling Cranes. 
As Diesel and Electric Locomotives take over from steam, 
already new and better VAUGHAN cranes are being 
ordered to service them too. In a world of 
rapid progress, are you appreciative of 
the economies to be gained by 
installing VAUGHAN 
Lifting Gear Products? 


Let us be of service by sending you a catalogue 
THE VAUGHAN CRANE COMPANY LIMITED 


MANCHESTER 12 Telephone ENGLAND 
EASt 2771 


Lifting gear for wiry industry 
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SHOT BLAST PLANTS 


with 


SHOT THROWING WHEELS 


AIR NOZZLES 


Over 50 years experience embodied in 
















design and manufacture 


ST. GEORGES ENGINEERS LTD., ORDSALL LANE, MANCHESTER 5 


Telephone TRAfford Park 1207 (4 lines). Telegrams : ‘** Georgic ’’ Manchester 5 
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CRAIG & DONALD 


All Steel 
PRESS BRAKES 


A 300-ton machine at the Works of Messrs. Templewood 
Engineering Co. Ltd., by whose kind permission it 
is shown. 





CRAIG & DONALD MACHINES include : 


FOLDING & BENDING MACHINES 
GUILLOTINES ROTARY SHEARS 
POWER PRESSES 75 TONS UP 


SCOTTISH 


MACHINE TOOL 
CORPORATION LIMITED 
17 Lynedoch Crescent, Glasgow, C.3 


TELEPHONE : DOUGLAS 6586/8 





LONDON: 58, VICTORIA STREET, S.W.1 
: Telephone: VICTORIA 2106 
BIRMINGHAM: 2, SIR HARRY’S ROAD, EDGBASTON, 5 
Telephone: CALTHORPE 2541 
LEEDS: THE BUILDING CENTRE, BRUNSWICK TERRACE, 2 
Telephone: LEEDS 25250 


BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12° DIAMETER) 


BLANKS 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 
to all carbon steel 
specifications 


a 


On Admiralty 
Ministry of Supply 
Rly. Executive, A.1.D. Etc. Lists 


GOVAN SHAFTING 
& ENGINEERING CO. 


87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 


gtlag 


GEIPEL 


“yy? 


ELECTRIC CABLES 
ELECTRIC CONTROL 
GEAR 
STEAM TRAPS 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.I. 


FOR PLUMMER BLOCKS 


GO TO 
AUCHTERLONIE 


M.A.C. PLUMMER BLOCKS have double 

row self-aligning Ball Bearings and do not 

require locating rings. Available only from 
Leading Distributors of 


BALL & ROLLER BEARINGS 
Immediate Delivery “ Keen Price 


CHAS. AUCHTERLONIE & CO., LIMITED 
32 Station Road, New Southgate, N.11 
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TURNERS 


RUBBER CONVEYOR 
BELTING— 


TRADITIONALLY 


ough! 


Manufacturers also of : 
Safety P.V.C. Conveyor Belting, Rayon 
Cord ‘V’ Belts & Whipcord Belts, Rubber 
and Balata Transmission Belting. 





TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


CONVEYOR SPECIALISTS since 





— $i 


Geo. ROBSON & CO. (CONVEYORS) LTD., Hodgson Street, SHEFFIELD 
Phone: SHEFFIELD 21460 


’ THE NORTHARC ORGANISATION 


260 ~ acest ROAD, LOMOON, N.15 


BOWES PARK 548 &.3787 
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ENERGOL 


LUBRICANTS 





for every industrial 


requirement 


Head Office : 76/86 Strand, London, W.C.2. 
(Branches & Depots throughout the Country) 


Our Technical Department will be 
pleased to advise on your lubrication 
requirements and problems. 
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‘CONTROL 





FINGER-TIP CONTROL 
Individual motors powering 
each motion provide instinc- 
tive and effortless operation 
of all motions, either sepa- 


rately or in combination as 





required. 




















REVERSING STEERING MECHANISM 
Coles automatically rever- 


sing steering mechanism 





allows rational steering 





wheel movement regardless 






of the superstructure posi- 





Manceuvrable ... adaptable ... reliable ... all Coles 





tion ... simplifies driving 





. speeds manceuvring 





Cranes are powered with the unique Diesel-Electric system, that 
provides the ideal torque for rapid hoisting or precise 
creeping speeds. In these days of restricted capital expenditure, 
leading industrialists invest in Coles, the Crane 


that “pays off” quickly. 


THE NAME THAT CARRIES WEIGHT 





Designed, manufactured and marketed by :- 
STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE : Glasgow : 235 Bath St.,C.2 - Newcastle : Brunswick House, Brunswick Place 
London : 143 Sloane Street, S.W.1 + Manchester : 153 Oxford Road, 13 - Birmingham : 39 Thorp Street, 5 
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Serving Industry No.3 


AT RONSON PRODUCTS LTD., 
LEATHERHEAD 








Many famous names in British Industry 
select B.E.N. air compressors and pneumatic 
equipment ‘to serve them in the manufacture of 
their products . . . and the reason? .. . their 
reputation for reliability and sound performance 
backed by an efficient after sales service. 

Typical of the B.E.N. compressors installed 
in industrial plant throughout this country and 
overseas are those of Messrs. Ronson Products 
Ltd.—used in the production of their world 
famous lighters, and more recently of the Ronson 
Electric Shaver. Our illustration shows B.E.N. 
Models D.90 and EH.220 Units installed in their 
compressor house. 

For over 30 years, the B.E.N. organisation 
has been serving industry with compressed air 
equipment and this long experience is available to 


all without obligation. 


Photograph by Courtesy of Messrs. Ronson Products Ltd. 


MANUFACTURERS OF AIR COMPRESSORS 
AND SPRAY PAINTING EQUIPMENT 
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Two examples from the range of Renold Chain Couplings, 
one having cover partially removed to show chain. 





RENOLD 





are designed throughout as:robust, compact shaft 
couplings of all-steel construction, comprising 

: two chain pinions encircled, by a quickly 

“Y detachable roller chain. 

The enclosing cover is symmetrical, devoid of 
projections and ensures complete protection and 
lubrication of the working parts. A grease gun 
nipple is provided for replenishment of lubricant. 
The coupling is designed to accommodate small 
errors in shaft alignment, but care in lining up 
will be repaid by an almost indefinite coupling life. 

















Typical transmitting capacities 
—AC motor speeds 
h.p. r.p.m. | Couplifig No. 
v2 2,920 oA? 564 ' 
20 1,450 642 566 
80 975 642 51 
200 730 642 513 
750 585 642 516 
1,100 490 642 517 














Available in [1 sizes—maximum 1,500 h.p. 













<or 
RENOLD 
SOY. 
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Chain Couplings 


exceptionally compact 


Minimum size for maximum h.p. capacity. 


easily uncoupled 


Simply remove cover and detach duplex roller chain. 


robust 


Constructed entirely of steel. Smooth, easily 
removed, dust-tight cover contains lubricant and 
ensures complete protection. 








OTHER RENOLD STOCK SERIES COUPLINGS 
DISC TYPE FLEXIBLE COUPLINGS 
SPIDER TYPE FLEXIBLE COUPLINGS 

Write for details of complete range. 






AVAILABLE FROM STOCK 


RENOLD CHAINS LIMITED - MANCHESTER 


Transmission and Conveying Chains, Wheels and Accessories for all mechanical purposes 








THE ENGINEER Dec. 28, 1956 im 


Fabrications 
to 
your 
specification 













100-ton capacity Hopper for 
Limestone Crushing Piant. 










4-way Branch Pipe Unit of 
all-welded Steel Fabrication. 














We manufacture a wide range of special apparatus to 
the specification of experts in every field of engineering 
which calls for Fabricated Steel Platework of 
electrically-welded or riveted construction. 


Typical examples of 
Allen’s Fabrication 
Service: 


Our modern extensive shops can handle single 
pieces up to 10-tons : Cylindrical Platework up to §” thick and 
flat jobs of any thickness can be supplied. We 
can undertake completely machined and fitted work 
when required, and an up-to-date heat treatment, 


Low Pressure Welded Piping for Exhaust 
Steam, Gases, Water etc. Pipes and Ducts for 
Super Power Station Boiler Plant; Hoppers; 
Casings ; Tanks ; Flat Platework ; Mani- 
pulated Platework of all kinds ; Bed Plates 
and Frames for Machines etc. 


department under laboratory supervision is provided. 





W. G. Allen & Sons (TIPTON) Ltd - P.O. Box 4 - Princes End - Tipton ° Staffs. 















, 2e 
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GOBEX Combats 











































THE PROOF is in the organisations using 
it. The list is a long and impressive one. 
The following are just a few of the many 

a world famous industrial companies 
VICKERS-ARMSTRONGS which choose cosex for important 

) work involving corrosion resistance. 


Leading from the anodising 
tanks at the Vickers Supermarine 
Works, South Marston, this 
exhaust ducting is made 

in copex by Horwitch Smith 

and Co. Ltd. 


NEWTON CHAMBERS & CO. LTD. 


A dish-ended vessel, fifteen 
feet long by eight feet 


Cowl on the ducting system 
diameter, being lined with 


constructed entirely from 
cosex in the Barry 
(Glamorgan) works of 
British Geon Ltd., 

a Distillers plastics 
company. 

Fabricated by 

Tanks & Linings Ltd., 
Droitwich 


ENGLISH ELECTRIC CO. 
This famous organisation used 
REGD. coBex (laminated with Velbex) a 


for the ducting tank lining 

and facing panels in the Stafford 
R i G I D Vv i N Y L Ss H E E T electro-plating shop, 

equipped by W. Canning & Co. 

Ltd., Birmingham. 


COBEX/ VELBEX LAMINATE for 
the storage of concentrated 
hydrochloric acid. 





No other synthetic construction material 
combines the chemical resistance of 
cosex with such ease of fabrication 
and low manufacturing cost 


ELECTRO CHEMICAL hf 
ENGINEERING CO. LTD. ~ 


Fume ducting in new 
demonstration plating 
department at Woking, 
fabricated in copex by 
Prodorite Ltd., Staffs. 


Write for leaflet and technical data to 





BX PLASTICS LIMITED A subsidiary of the British Xylonite Co.Ltd. HIGHAM STATION AVENUE, LONDON. £.4. TELEPHONE: LARKSWOOD 5511 
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Left: Sturtevant Rotary Fine Crushers g 
suitable for the primary reduction of soft an 
moderately hard materials giving a produg 
between }” and 1”. They are made in six size 
having capacities of 1 cwt. to 25 tons per hour 












Right: Sturtevant Hammer Mills will treq 
a wide range of materials—soft, moderately 
hard and tough or fibrous substances to an 
degree of fineness between 1 inch and 20 mes 
Four sizes are made having capacities of 5 
to 15 tons per hour. 





HERR 





=: A Comprehensive Range— 


CRUSH i he Rocks, ores, chemicals and products of many kinds can 


be treated to meet industrial requirements by Sturtevant 


GRINDING "=== 


Sturtevant Crushing machinery is strongly constructed and 


ie 
q C R & E my i has a long standing reputation for reliability, efficiency and 
, bay G economy in operation. The range includes: Hammer Mills, 
Ea Roll Faw Breakers, Roll Faw Fine Crushers, Rotary Fine 
a n ad Crushers, and Screenless Superfine Reduction Mills. 
Eg Sturtevant Laboratory Machines are used throughout 


g r re A R ATI Re G industry for analytical and experimental work. Frequently, 
- combinations of these machines are used to form pilot plants 
# before new installations are made. 


MAC el i ee Ee R v Full Laboratory testing facilities are available to our clients 


ES for assessing the most suitable equipment for treating any 
HE kind of material. 


Please write to our reference E/to1/PL 
for further particulars. 





STURTEVANT ENGINEERING CO LTD. 


Southern House + Cannon Street + London - E.C.4 


rau tenn tetne wale Pt, STURTEVANT INDUSTRIAL PLANT INCLUDES: te GRINDING & 
PRECIPITATION ELECTROSTATIC AIR FILTRATION INT Melol Telhatel Tis ic DRYING FANS SEPARATION 


HEATING & VENTILATING DUST COLLECTING VACUUM CLEANERS 
















Wh 


THE 


Pe! > a) Sareea 
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WHAT A LET DOWN FOR THE DRUM 


This deflated looking object was a steam-heated drying cylinder, 
6ft. diameter, 8 ft. in length. It was used for processing a hot liquid 
which was poured over the surface at 160°F. Copper constructed, 
with end-plates of jin. thick mild steel, it was fitted with four 
equidistantly-spaced vacuum relief valves. 

It was not until after the collapse, which even forced in the stay- 
supported ends, that it was discovered that steam, condensing within 
the lightly-built cylinder, had created a vacuum. - One faulty valve, 
and an inadequate steam supply pipe, had not helped matters either. 


THE ENGINEER F 


But... to protect and 
embellish your product—it’s 


In the eighteenth century, this type of 
armour was ‘all the rage’ in Japan. 
Today, of course, it is easier and quicker 
to protect and beautify the surface with 
P.J. paints. As specialist paint manu- 
facturers to the Engineering Industry, 
our Technical and Advisory department 


is at your service. 


PINCHIN, JOHNSON & CO. 


Paint Makers since 1834—Serving T oday’s Industry 
Head Offices : 

4 CARLTON GARDENS, LONDON, S.W.1 
Tel: TRAfalgar 5600 


What Vulcan say about C ... 


The possibility of the formation of a vacuum is frequently overlooked 
in the design of pressure vessels. 

Whatever Vulcan insure, be it boiler or steam-engine, electrical 
apparatus, crane, lift or any other factory plant, Vulcan. inspect. 
Inspect with an expert eye, pointing out a possible weakness, spotting 
the accident before it happens. 


BELFAST: Dalton Buildings, Dalton Street LEEDS, 11: 123 Water Lane 

BIRMINGHAM, 1; King Edward’s Place LIVERPOOL, 20: 72 Brewster Street 
Broad Street 

BRIGHTON, 1: 26 Elder Place MANCHESTER, 3: 22 Bridge Street 

es Oe A Py Cate NEWCASTLE-ON-TYNE, 1: Pudding Chare 


GLASGOW, C.2: Ocean Chambers 
190 West George Street SOUTHAMPTON : 41 Lower Canal Walk 


And if you want to read all about industrial accidents 
S08 anes to euele Sam, Shy: ent write to-us now for 
Vulcan”? Itisa os Journal for Power users 


Write to Dept. sg 


™ VU CATI vee scne 














Its money 
down thedram 


IF YOU TOLERATE WATER IN YOUR 


COMPRESSED AIR LINES 


Few of us these days can afford to be careless with money. When 
it comes to impeding production or impairing valuable equipment, 
the matter is of some urgency. That’s why Victor Aridifiers and] 
Water Traps are béing called upon more and more to solve water 
problems in every field of industry. 





Please write, and we will send you 
full details of our Aridifiers and 
Water Traps. 


VICTOR. PRODUCTS (WALLSEND) LTD., 
WALLSEND-ON-TYNE, ENGLAND 
Telephone: Wallsend 63271/2/3 Telegrams: Victor, Wallsend 


LONDON OFFICE: 26 Millbank, S.W.1. Tel: Tate Gallery 0033 
MIDLANDS AREA OFFICE: I! Pitt St.,West Broniwich. Tel.: West B’wich 2216 
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Specialists 


in the production of 


ALUMINIUM ALLOY GASTINGS 


for the 
Aircraft, Motor, Commercial Vehicle, 
Electrical, Textile and 
General Engineering Industries 


for more than fifty years 


WILLIAM MILLS LIMITED 


FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS 
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AKIN 


30,000 LENGTHS 
ALWAYS IN 


NORTON & Ce. 


CENeral 4325 (Five Lines) 


THE ENGINEER 


SPECIALISTS, STOCKISTS 
AND DISTRIBUTORS 
y, 


INDISPENSABLE IN THE MANUFACTURE OF JiSS, 
TEMPLATES, GAUGES, PRESS TOOLS, ETC., 

OIL HARDENING, NON-DISTORTING STEEL IN 
STANDARD 18in. LENGTHS. 

EACH PIECE SEPARATELY PACKED WITH FULL 
HEAT TREATMENT INSTRUCTIONS. 

STANDARD 18in. LENGTHS, ALSO NON-STANDARD SIZzS 
12in., 24in. AND 36in. LENGTHS. WIDTHS FROM 
fin. TO 12in. THICKNESSES FROM ;in. TO 2in. 


STOCK 
WRITE FOR SPECIFICATIONS AND PRICES 


DISTRIB 


LT 


NGHAM 





Telegrams: ‘‘Notronco’’ Birmingham 



















SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 








JOHN TONKS 2 


CENTRAL SPRING WORKS 

















A. &J. MAIN & CO. LTD. 


eee — saga ENGINEERS & FENCING CONTRACTORS 


in Office : 
VINCENT HOUSE, 
VINCENT SQUARE, s.W.1 


Telegrams : “ KELVIN” 


rks & Regd. Office 
CLYDESDALE ! GNWORKS, 
POSSILPARK, GLASGO’ 


STEEL FRAMED 
BUILDINGS 
FOR ALL INDUSTRIES 

Also alltypes of fi 


FENCING, RAILINGS & 
and Gates 











Furnace Hill, SHEFFIELD 
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ELECTRICAL ENERGY has_ been 
received with enthusiasm by research 
workers and designers in the electrical 
industry. The first issue of this new 
monthly journal was published in Sep- 
tember, 1956. All aspects of electrical 
engineering are covered by its articles, 
which include such subjects as :— 
The electrical aspects of nuclear power 
generation, automation, servo-mechanisms, 
remote control, electrical traction, magnetic 
amplifiers, and aeronautical and marine elec- 
trical engineering. 
Those so far published include the fol- 
lowing titles : 
Precision Control of Shaft Speed 
by W. H. P. Leslie, B.Sc., A.M.L.E.E. 


Magnetic Amplifiers 
by R. D. Pettit, B.Sc., A.M.LE.E. 
The Solution of Electric Field 


Problems, Using a Digital Computer 
by J. H. Wensley, B.A., and 
F. W. Parker, Grad.I.E.E. 


Modern Methods of Excitation 


Control for Large Synchronous 


Machines 
by A. H. Gray, M.Sc., MJ.E.E., and. 
D. R. Fenwick, A.M.LE.E. 


System Generated Overvoltages 
(2 parts) 


by J. R. Mortlock, Ph.D., B.Sc., MA.E.E. 


Direct Rotor Cooling (2 parts) 
by V. Easton 















































Principle and Analysis of a Stabilized 
Phase Multiplier Type of Magnetic 
Frequency Convertor 

by E. Friedlander, Dr. Ing., M1.E.E. 


Electrical Insulation (2 parts) 
by J. H. Mason, Ph.D., A.Inst.P., A.M.1LE.E. 


Overload Protection of A.C. Motors 
by H. D. Langley, B.Sc. 


A Symmetrical Component Voliage 
and Current Analyser 
by M. S. M. Abou-Hussein, B.Sc., Ph.D., 
D.I.C., A.M.A.LE.E. 






Regular Features 
New Electrical Equipment. 
Notes and News. 
Book Reviews. 
Meetings of the Month. 





Editor: H. G. Foster, M.Sc., M.I.E.E. 






Published monthly by 
MORGAN BROS. (Publishers) LTD. 


Proprietors of THE prin and ELECTRONIC 
ENGINEERING 






Annual Subscription £1. 16, 0. or 3s. per copy 
through newsagents. 








Write for Specimen Copy to: 


ELECTRICAL 
ENERGY 


28 ESSEX STREET, STRAND, W.C.2 
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HAMMERED OR HYDRAULIC 


. 28, 


PRESSED 


An impressive performer—THE NEW ADCOCK & SHIPLEY 
3HG MILLING MACHINE 





Just count its features. You will 
find it incorporates more points 
in its favour—15 in all—than 
any other milling machine avail- 
able to-day. Write now for full 
details of the 3HG—the machine 
that is built to an entirely new 
post-war design, the machine 
that makes maximum effective 
use of to-day’s (or to-morrow’s) 
cutting tools. 


AS 


OR STEEL, BLACK OR 
MACHINED TO 20 TONS 


INCE FORGE Co 
WIGAN 


WM. PARK @ CO. FORGEMASTERS (TO. 
Paormerone: 














CAPACITY 
AVAILABLE 


Hand moulded engi- 
neers’ castings up 
to one ton. Machine 
moulded up to 5élbs. 
Short runs. Repeti- 
tion work. 

BS 1452/14 and 
BS 1452/17. 





























H.-P. 

Weight 

Positive Backlash Eliminator 

Suitable for Tung Carbide Milling 
Suitable for High Rake Milling 














HIGH QUALITY 

ENGINEERING AND 
MACHINE TOOL, 
HEAT AND WEAR 
RESISTING 


controls and LOCKS at front and rear 
Every Final Drive Gear bigger than the Cutter it drives 
Table Size 60° x 4° 


Infinitely variable— 
Feeds + — 64° per minute 


No. and Range of Speeds 24 from 23 — 1250 
Hardened Table Screw \ 
Automatic Slide & Screw Lubrication 

Knee Width 

Built in Fly Wheel 

No. of Spindle Bearings 




















SPHEROIDAL 


GRAPHITE IRON | 
ZADCUCK @ Gere ae = We kee toe dick lee 








COMBAT THE OIL CUT WITH 


Schieldrop 


COMBINATION 


GAS & OIL BURNERS 


Schieldrop Oil Burners can be converted, 
in most cases, for the use of gas as an | 
alternative fuel. 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS. Tet: 280 

















, 19, 
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| How man elephants 
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Actual output of large finished prints is far more important to the busy print 

room than theoretical claims about maximum operating speeds. Viewed from 

this angle, the performance of the AZOFLEX Model 46/35 Combine Printing penne WODEt 46/35 
and Developing Machine is altogether outstanding, for it is capable of turning uae meee 
out prints at a rate well in excess of 1,000 Double Elephants a day, year in and pag whe ya on ss eel — 
year out. Exposure, development and print delivery are all synchronised for height 58 in., depth 60 in., width 72 in. 
an even flow of finished work and optimum quality is always ensured because par etre oo 
Azoflex is the only photo-printing process to apply the correct quantity of ; 
developer, irrespective of running speed. In addition, the process is free from Enquiries to: Iiford Limited, 
unpleasant fumes and requires no complicated ventilating system. Axoflex Sales Department, AZ7H, 
For use with the Model 46/35 and other machines in the Azoflex range, there is Tnoadostitlhaecs Sunp, ame 

a wide choice of high-quality Azoflex materials designed to meet every photo- 


printing requirement. 


ILFORD Izoflex 




























PHOTO-PRINTING MACHINES AND MATERIALS 
M 
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FERRED ION) 


An increasing number of Engineers are specifying 
Electropower Gears, both at home and overseas. 







May we suggest you do likewise? 







The units illustrated cover a 
range from 1/16-200 h.p. and 


can also be offered as 







Flange Mounting. 









pone. fi 
ears 


KINGSBURY WORKS KINGSBURY ROAD LONDON, N.W.9 
Telephone: COLindale 4621-3 Telegrams : LEKTROPOWA, HYDE, LONDON 


| 13 











Nigh Grae toft Gry Son & Neen Fervows € UMNGS 





PATTERN MAKING 
Tysecey Founpry lip. 














Wi 

EX 
Wolverhampton Office: Telephone: spe 
BUSHBURY WORKS, ACOCKS GREEN 1283 24 
WOLVERHAMPTON Telegrams: 


Telephone . . 21455 Tyseley Foundry B’ham. 


JAMES ROAD, TYSELEY, 
BIRMINGHAM, II 


qth 2 /., Gfetdnd Zi, 
‘ ter the c Cneral CM, CHECTTIYG,. ELE ; hit ke hitrial: Tratlis 
Y A 
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The crank shaft is the heart of the engine and the lubricating oil 
is Its heart’s blood. 
Stream-Line filters enable first grade lubricating oil to be kept always 
perfectly clean and used over and over again, increasing running 
efficiency and effecting a big saving in overhauls and 
maintenance. 
Over 50,000 users are proving the value of 
Stream-Line filters in the economical operation 
of i.c. engines. 







STREAM-LINE FILTERS 





Make oil lubricate longer 


STREAM-LINE FILTERS LTD, INGATE PLAGE, LONDON, SWS. TELEPHONE: MACAULAY 161: 

















Take one example. A unit 

of the National Coal Board 

CRANKSHAFTS 02 27. hose which would make a perm- 

re-ground & anent joint and withstand severe 

ARMATURE SHAFTS Hercules supplied the per- 

re surfaced fect answer. Malleable iron in- 

ANDREW attached with a circlip for quick 

CYLINDERS 272233 ° MASTER easy renewal so that the basic 
again. 

CYLINDER LINERS HONES Now the National Coal 

Board has adopted the special 

Hercules unit as a standard 


Can be needed a 2” fitting for coal cutter 
handling and external pressure. 
i stead of brass ; a longer tail to 
TURBINE SHAFTS with control movement; claws 
fitting could be used again and 
With accuracy under .002 and 8-10 micro inches superfinish. fitting. 


EXTERNAL—Crank pins and journals, high 
speed shafts, polished rollers, etc.; 4 in. to 
24 in. diameter. 


INTERNAL—Cylinder liners, piston valve 7 
liners, pump chambers, hydraulic cylinders, 
etc.; 4hin. to 35in. diameter with 20ft. 
stroke. (In situ work up to 20in. diameter, | 
with 4ft. stroke.) 


In repairs to crankshafts and cylinder liners 
of oil engines Andrew Master Hones have | 
effected startling savings in cost and time in | 
port. 
British Patent 72352! 
Internal Head Italian Patent 529068 
World Patents Pending 
E I Head Italian Patent 536822 
xternal Me? British & World Patents Pending © 





NICOL & ANDREW 


20 KELVIN AVENUE, HILLINGTON, GLASGOW, S.W2 517-523 FULHAM ROAD 
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Confronted with an unusual 
hose fitting problem—ask 
Hercules for the fitting answer ! 
From design to test ; from test to 
final approval and adoption, the 
enthusiastic interest of Hercules 
in the trickiest hose fitting prob- 
lem never flags. Enthusiasm and 
interest is backed by an impres- 
sive record of achievement on “‘it- 
can’t-be-done” assignments by 
Britain’s specialist hose fitting 
engineers. 

















Hercules 
have the 


FITTING 


GHSWeCr 







Hercules have the fitting answer for every industrial 
operation that involves the use of hose. Yes, every opera- 
tion. Hercules standard fittings for most requirements ; 
and special fittings to meet a special need. 


L\ 
HERCULES, 


~LIMITED| NEWTON SALES COMPANY LIMITED 


LONIDON <-_ S.W. 


TELEPHONE: HALFWAY 4724 Telephone : FULham 4228 


















112 THE ENGINEER Dec. 28, 1956 § 2° “ 




















A 
















SAND, DIE AND PRECISION CASTINGS 


Our reputation for non-ferrous castings stands second-to-none. In 
addition to the work of our Light Alloy Sand Foundries and Heavy 
Non-Ferrous Foundries, with extensive die-casting facilities for the 
most intricate designs, we are making precision castings by such 
processes as the Semi-Permanent Mould, the Shaw, the Plaster Core 
and Shell Moulding. All these resources, backed by the unparalleled 
experience of our foundry and laboratory technicians, are at your 
disposal. 








J. STONE 


& CO. (CHARLTON) LTD. 


LONDON, S.E.7. Phone: GREENWICH 3277 
MANCHESTER Phone: DEANSGATE 7938 
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Photo by courtesy of British Railways. 


ISTER BLACKS 





Power Unit as 
installed in 
Diesel Electric 
Shunting 
Locomotives 


Bhs 


THE POWE 


Diesel engines up to 600 h.p. 


R. A. LISTER & CO. LTD., Dursley, Gloucestershire. Tel.: Dursley 2371! 


eee 








the (age —W its Fattens 





make thetn 
até woob 
METAL 


PROMPT AND RELIABLE SERVICE 














ELKINGTON BROS. 
227, BELGRAVE ROAD, BIRMINGHAM, 12 












































ALBION 
Ratchet and 
Revolution Counters 





es 3 me tet us oie 
& moanslag towed 
There is an ‘ALBION’ ratchet or revolu- 
tion counter for every application. Fit 
your machines with these efficient count- 
ing instruments which will show your 
output at a glance. 
INSTRUMENT DIVISION 


B. & F. CARTER & Co. Ltd. 


BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS, BOLTON 





BIBBY COUPLINGS 





THE WELLMAN BIBBY Co., Ltd., 


Parnell House, 25, Wilton Read, London, S.W.1! 
Telephone: ABBEY 1194 














Made in ALL METALS, 
Our range of Weaving covers.all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD, and A-R.B. approved 


Please write for our Brochure, containing 
useful Technical information. 
PHIPP STREET 
LONDON E.C.2 
Railway Switches 

and Crossings 
Turntables: Water 
Cranes - Tanks 

Pipes - Bridges 





and Roofs 

: * 

: ISCA FOUNDRY 
: COMPANY - LIMITED 
= Prone NEWPORT « Mon. 







Newport, 
Mon. 5224/5 
ondon, 


Li 
Abbey 6407/8 London Offices: 


38 Victoria Street, S.W.1 
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VOKES GENSPRING 

pipe hangers are 
The Ace Cm used throughout 
2 the oil industry 





At their Ellesmere Port Works in Cheshire, 
The Associated Ethyl Company Limited have made use of 
VOKES GENSPRING Variable Support 
Pipe Hangers to control movement which could set up very 
great stresses in the piping. ‘Shell’ have also 
incorporated VOKES GENSPRING hangers throughout the 
Platforming Unit at their Stanlow Refinery in Cheshire. 


Photograph by courtesy of 
‘Shell’. 


VOKES GENSPRING 

Variable Support 

Hangers are specifically 

designed for the control of 

vibration and limited thermal 
movement of piping, but where piping 
L A bs 4 systems need to be ‘floated’ to offset the 
ar g é Pr C . & effects of extensive movement, 


Vokes Genspring Constant Support 


© 
‘=e’ Melting Furnaces The fal gn ea ine 
Vokes Genspring catalogues 
available on request. 


G.W.B. FURNACES LIMITED, P.O. Box No. 4 
DIBDALE WORKS, DUDLEY, WORCS. 


ea VOKES GENSPRING 


PROPRIETORS : 
GIBBONS BROS. LTD., DUDLEY, & WILD-BARFIELD ELECTRIC FURNACES LTD.,WATFORD SUSPENSION SYSTEMS 
G 


wom MBPT. H3 ’ VOKES GENSPRING LIMITED ‘ GUILDFORD * SURRBY 
vail 
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CEA 


A welder at work on the upper 
portion of an 18,000-gallon oil-tank 
for impulse-testing of insulation. 


Reyrolle welding-sets 













Saki 2 age lhe 


300/200-ampere AC/DC 
. single-operator 
type-B welding 
generator set with 


concentric dual control. 


Reyrolle 


A. REYROLLE & COMPANY LIMITED + HEBBURN * COUNTY DURHAM * ENGLAND 
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THE AIRSCREW Aged (Soote| 


the companion volume to the well-known Blue Book, 
in addition to giving full particulars of the 
Airscrew ranges of forward curve and paddle 
blade fans, has valuable general design 


information in the introductory section. 








AIRSGREW | « complete fan service for industry 


To get your copy of the Airscrew 


ee peor a aarungee you Comm’ | THE AIRSCREW COMPANY & JICWOOD LTD - WEYBRIDGE - SURREY 
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Don’t buy oil seals haphazardly. 
Get Pioneer Oil Seals. 
Pioneer representatives are factory 








trained men who can deal with 






any oil-sealing problem on the spot 


and recommend the seal you need. 






Pioneer Personal Oil Sealing Service 






means not only studying 
a customer’s individual needs ; 






it also means recommending the right 






oil seals and personal inspection 






when they are in use. 






Buy Pioneer and make sure your 







oil-sealing problems are solved 
for all time. 










Write now for the most 
comprehensive catalogues 

. in the trade on Oil Seals and 
ae } O-Rings and for your copy 
I y Pd : of the OIL SEAL JOURNAL 


bar Pp | i. N E E k Oilsealing & Moulding Co. Ltd. 


A DIVISION OF J) H FENNER @€ CO LTD 





















Factory & Head Office: Cottontree Works, Colne, Lancashire - Telephone: Wycoller 41/ /2/3 





The increasing use of Thornycroft 
Oil Fuel Burning Equipment 
both for Marine and Industrial 
installations indicates apprecia- 
tion of its special features— 





safety and simplicity in operation 

and a high standard of work- OIL FUEL BURNING 
manship ; up to 3,500 seconds fuel 

oils can be burned cleanly and EQUIPMENT 

efficiently. 


FOR MARINE AND 
For full particulars, write for publication SEB.89A (Marine) or SEB.99 INDUSTRIAL PURPOSES 
(Industrial) in which will be found a questionnaire for completion and 
return to us. 





Cunard liner ‘ SAXONIA* main boilers ; Courage’s Brewery, Alton 


JOHN |. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 
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vocct House ° 92-96 Vauxhall Bridge Road * Lendon * S.W.! 


Phone: ViCtorie 3404 (9 Mines) 
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chanel PROTOTY Pega: 
“eS MOULDS © 


GAUGES, JIGS, ETC 


3678 


STATION RD (EAST), HORLEY 
SURREY 


A..D., M.O.S., & ADMIRALTY APPROVEp 


Phone : 











Genera! mashine castings made to customers’ patterns. Low prices for planing, boring, turning, serewoutting 
Sead your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. Telephone: Halifax 521/78. Telegrams: “ Gears.” His 





. .. that have made Hardy and Padmore famous for QUALITY 
CASTINGS for more than 100 years. Skilled craftsmen, some 
with over 40 years experience, have built up a high reputation for 
SOUND, CLEAN, HIGH QUALITY CAST IRON CASTINGS 
for the Machine Tool, Mining Engineering and 

Electrical Trades. It pays to make sure you get a 

good job first time. Enquiries invited. 


HARDY & PADMORE LTD. 


Worcester Foundry, Worcester. 


Phone: Worcester 3215 Grams: “ QUALITY,” Worcester. 





Famous for QUALITY CASTINGS since 1814 


Ss 
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John Smiths and the’? 
Heavy Engineering Industry 


John Smith Overhead Cranes make light of heavy work, and are to be seen 
in all types of engineering works. Whatever the lifting problems we can 
make the cranes to suit the jobs. Whether they are handling bulky loads, 
like the one pictured above, or slowly lifting castings from their moulds, 
they do their job quietly and efficiently, and unobtrusively maintain a 
steady flow of production. John Smith Cranes are the outcome of many 
years’ experience in crane manufacture, and all the latest improvements 
are incorporated in their modern design. 


Yee. 


MMMM 


Yl 


dé 


Wo 


Zi 


Wl 


LONDON OFFICE : 


Buckingham House, 19/21, Palace Street, (off Victoria Street), 
i £¢ hi dbad 


_/” CRANES SOUTHERN COUNTIES OFFICE : ly 
Brettenham House, Lancaster Place, Strand, MASTER CONTROLLER 

London, W.C.2. EQUIPMENT can be incorporated 

in our cranes when required. .This 


OHN SMITH (KEIGHLEY) LIMITED Stqucnce v8 the sartous motlans 
, ‘ : t t 

0. BOX 21 CRANE WORKS KEIGHLEY YORKS. shee 
tlephone:- Keighley 2283 (4 lines) . .. Telegrams:- Cranes, Keighley. 
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RIGID MAST. 
COIL HANDLING 


CRANES 


AS SUPPLIED TO 
L.C.1. KIRKBY WORKS 














carruthers’.cranes 


J. H. CARRUTHERS & CO. LTD., GLASGOW, S.2 London Office : Abford House, Wilton Road, Victoria, $.W.1 
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HALESOWEN 
N° BIRMINGHAM 
HALESOWEN 1191 


BRIGHT STEEL 


ROUNIDS > HIEXAGONS 
SQUAIRIES “FLATS SECTIONS 





STEEL Co 









Lt 


68 VICTORIA S' 


LONDON, S.W.I. VIC: 6992 


8 CHATHAM S'! 


MANCHESTER, |. CEN: 0413 











Right—Combined inter and after 

5 cooler to handle 10. CrM of free air 
ing from 300° F. to within 20° of 

ong pasty and in each case. 
stage 45 ).5.1.; and stage 200 q 
Below Pel ¢ 5 oss 


trial Diesel gine Re! 2 Base- 
oouusing. Radiator cooled by Spiral 








ned and lied by B.T.H. for 
lcric Locomorive. The U j 


Power unit d: 
275 H.P. Diewl 
sists of a B.T.H. generator and with a 
Paxman Diesel Engine and a Spiral Tube Tube Radiator. 


‘nit con- 








London Wors: Howyeet Lane, Stanmore Middlesex. 





THE SPIRAL TUBE & COMPONENTS CO. LTD., OSMASTON ROAD, DERBY. 
Telephone: Edgware 4658/9 







= SPIRAL TUBE, 


Engine Coolers 


FOR 
STATIONARY PLANT 


Backed by fifty years of technical experience and 
“know-how,” Spiral Tube Engine Coolers are 
soundly engineered and robustly constructed for long, 
trouble-free service, and are renowned for their high 
technical efficiency and great resistance to vibration. 
They have a wide range of applications and are in 
world-wide service on stationary plant such as 
generators, alternators, etc. 
















Spiral Tube technicians are always at your service to 
advise on problems concerning cooling engines, either on 
traction or stationary plant. ‘Illustrated literature 


gladly sent on request. 




















Telephone: DERBY 48761 (3 lines) 
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REASSURING 
NEWS 


for users of 


FUEL OIL 


in industry 


Home produced coal burnt on 
a Mechanical Stoker* will supplement 
or replace your oil supplies, 
maintaining smokeless combustion 
without loss of efficiency. 


*Stoker rental scheme available. 


Issued in the Interest of Fuel Economy by 


JAMES HODGKINSON 


(SALFORD) LIMITED 


Makers of Mechanical Stokers 
with a world wide reputation 


Ford Lane Works, Pendleton, 
Salford, 6, Lancs. Tel: Pendleton 1491. 


Brettenham House, Lancaster Place, Strand, 
London, W.C.2 Tel: Covent Garden 2188. 


The Old Man took it into his head to trot round the 
assembly shop before going home. ‘ That’s better’ he 
said, jabbing with his umbrella at a casting ‘isn’t thi the 
bench where I saw that nasty bit of iron, last month?’ ‘ Yes’ said Jim going a 
bit pink ‘ but we’ve changed our foundry since then.’ ‘I should hope so’ said the 
Old Man ‘can’t expect you chaps to make a silk purse out of a sow’s ear. Who's 
making your castings now?’ ‘Triplex’ grinned Jim. ‘Good, good’ said the 
Old Man ‘now I expect some silk purses’ and then - - - 


gentlemen my casting vote is orf RIPLEX 


TRIPLEX FOUNDRY LTD iE 
UPPER CHURCH LANE - TIPTON - STAFFS Tel.: TIPTON 1293 (4 lines) 














The new and «improved YEE LINK BELTING 


Easily fitted and detached. No tool requirt 
The solution to “matched-set” problems, 

fixed centres. 

Cadmium plated rivets. 

Packed on reels of 50 feet for easy stor: 
and effective display. 


Provoucr 


HENRY A. COLE « CO. LTD. 


LONDON: Head Office: Coronet House, 287/289 Old Street, 
Londen E.C.!. Telephone: Shoreditch 7218/9 
NORTHERN SALES OFFICE: Beaufort Road Works, 
BIRKENHEAD. Telephone: Birkenhead 6502/3 


GLASGOW: 45 Montrose Street, Glasgow C.!. 
Telephone: Bell 2881 
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WNew Electric Furnaces double steel output\ 





% From your first contact with Parker Foundry you experience a personal attention and an 
interest in your design problems that is indeed refreshing in these days of “take it or leave it’. 
o this understanding service Parker now add greatly increased production facilities. New 
machines, new processes and 25,000 sq. ft. of extra floor space, now help to make even 
Detter castings, faster. The new electric furnaces for instance have 9” dia. electrodes and 
transformer capacity of 2,500 kVo—to permit optimum melt control. 
‘They double the production of low carbon steel of high magnetic permeability, and 
pearlite manganese steel of high tensility and exceptional wearing characteristics. Always 
Consult Parker first, before you finalise on steel castings. 
PARKER FOUNDRY (1929) LIMITED ° ’ MANSFIELD ROAD ° 





a 





steel castings 


DERBY 


Side: or 


TELEPHO 


-| Manganese, Carbon & Alloy ‘Steel. 


E DERBY 44243-4-5 


A Print for Industry Ltd. Advertisement 





THE ENGINEER 





Contained in Timinium 












This liquid storage tank — built by Thompson Bros. of Bilston — is an 
interesting example of the use of Timinium. More and more containers of different types 


and sizes are being built to-day in this material; some are static storage tanks and others 


—_ ir 


are containers for bulk transportations by road, rail or sea. All exhibit the advantages that 


a 


Timinium alloys can offer—lightness, durability, ease: of construction, and a high degree of 
resistance to corrosion. If you are interested in the design, manufacture, or use of containers : 


of all kinds, it will pay you to consult TI Aluminium Limited. 


The storage tank illustrated is 10 fr. in diameter and 28 ft. long. Made in Timinium PA.99.5, 
the body is 7/16 in. thick and the ends | in. thick. Welding is by the Argonaut and Argon-arc methods. Weight 


empty is under 4 tons. Holding capacity is equivalent to 57 tons of water. 


ONE OF THE LARGEST U.K. MANUFACTURERS OF SHEET, 
CORRUGATED SHEET, STRIP, CIRCLES, PLATE, EXTRUDED 


e a 
Hy i Al UmMminium Ltd SECTIONS AND TUBES—IN THE TIMINIUM RANGE OF 
ALUMINIUM AND ALUMINIUM ALLOYS. 


Head Office : Redfern Road, Tyseley, Birmingham 11. Telephone: Acocks Green 4211. 
Offices in: LONDON - BIRMINGHAM - MANCHESTER - LEEDS - GLASGOW - BRISTOL - BELFAST AND DUBLIN 
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PLANNING AUTOMATICS? 


















YOU SAVE 7 OF YOUR 
FLOOR SPACE WITH 


YROMAT 


| TAVANNES | 





oe 


Accessibility for easy setting. 


Bar feed by gravity. : WHICH OF THESE MEN 
No feed collets. OCCUPIES LEAST FLOOR 
Tapping and threading on 6 stations. SPACE ? 


Design eliminates wear on spindle carrier. 


Upward drilling and tapping facilitates swarf 
clearance. * 


Arranged for chuck work. 





Automatic chucking or hopper feed if required. 


Capacities Bar 1°-1”"-22” 
Chucking 4”-5}"-7}" Obviously the man standing up, and in exactly the same way 
the Gyromatic saves valuable floor space. 





And because the Tavannes Gyromatic is a 

vertical machine, bars are gravity-fed, feed collets 
are eliminated, maintenance costs are reduced 

to the minimum and production schedules are kept 
up day" after day, year after year. A letter 

or ‘phone: call will bring prompt response. 

Write for’ freevleaflet ‘Producing Engine 
Components on Tavannes Gyromatic Vertical 
Automatic Lathes.’’ 





SOLE DISTRIBUTORS 























STANLEY HOWARD C° 
73 DEVON STREET . 


SALTLEY BIRMINGHAM 7 
Telephone : ASTon 1275 
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THE 


SIMON~CARVES 


ATOMIC ENERGY GROUP 
are proud to announce that they are to build for 


The South of Scotland Electricity Board 


the largest 
nuclear power station 
in the world 





Installed electrical generating capacity, 360,000 kilowatts 





Britain leads the world 
in nuclear power for peace 


THERWELL BRIDGE & ENGINEERING CO LTD © JOHN MOWLEM & CO LTD 
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ALLEY 


introduce a new series of 


BALANCED OPPOSED 
COMPRESSORS 


+ 28, 1g 














The Compressor Specialists 

























These machines are offered in a range of standard industrial Air Compressors and Vacuum Pumps. 


\7WO HORIZONTALLY OPPOSED CYL/NDERS 


double-acting, with crankthrows at 180°, ensure smooth vibrationless running. 


NO VERTICAL OUT-OF-BALANCE FORCES 


Foundations can be reduced to a minimum. The unit will even operate on 
skids or on an upper floor. 


FLANGE-MOUNTED MOTOR 


Extremely compact and eliminates drive and alignment difficulties. 


Being ALLEY designed these machines 
are of the highest standard throughout 
and are built to run on full load for 
long periods. 





Licensed to manufacture Gas Compressors to the designs of 
Clark Bros. Co., Olean, U.S.A. 


ALLEY &® MACLELLAN (POLMADIE) LTD., GLASGOW, 23 
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| TURN 'T UP e 


One-way up, the new. Holroyd iN The VERSO is a 
; 














VERSO is.a fine underdriven speed 24” centre distance 
reducer. The other way it’s a worm gearbox 
fine overdriven reducer. It’s two designed for heavy 
units in one, with solid feet for duty industrial 
mounting either way up. There work. Standard 
are also other ways of mounting ratios are from 
it, and of using the feet as a 5/1 to.70/1 and 
platform for accessories. depending on the 
Whichever way you use it, ratio 3$ h.p. can 
the VERSO will run continuously be transmitted. 
under ‘the heaviest loads and The VERSO is suitable 
the toughest conditions. This for input speeds up 
latest Holroyd gearbox is to 3,000 r.p.m. The ae 
available now for quick delivery. wormwheel is made 
Do you want to know more from centrifugally cast 
about it? We'll be glad to Holfos Bronze and the 
send you a leaflet giving VV worm from nickel case 
all the technical details. hardening steel. 


P o HPO dS Hive, y 
tt 
"ad “ 


The VERSO unit 


THE VERSO WORKS BOTH WAYS <vtestveetrom se 


with any standard ratio 
from 5/1 to 70/1 


™ “tse nicnag REM pao 
JOHN HOLROYD & COMPANY LIMITED. MILNROW. LANCS. TELEPHONE: MILNROW 55322 
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WHAT IS 


Aulosonics ¢ 





4 ee 


begs | 


See 


The speeding up of production processes and the introduction of automation 
are often handicapped by the time taken to inspect materials and products 
with manually-operated test equipment. Autosonics is a system of continuous 
automatic ultrasonic testing developed by Kelvin Hughes for the Age of 
Automation. It enables ultrasonic testing to be carried out accurately at 
high speed, eliminating bottlenecks in the production line and enabling the 
full economic advantages of higher output to be realised. 













An Autosonics Console Unit undergoing final tests at our 
Barkingside Factory before despatch to a Birmingham . 
aluminium foundry. 


WHAT INFORMATION DOES THE SYSTEM PROVIDE? 


Autosonics scans surfaces rapidly by means of mechanically operated probes 
or pick-ups. When flaws are present an alarm comes into operation, and 
provision can be made for rejection and marking of faulty specimens. 
Simultaneous recording of the information gives indication of plan position 
and depth of flaws, providing a permanent record of material quality. 


















ARE RESULTS CONSISTENT? 


Fiaw indication is independent of surface conditions, mains supply, ageing 

. of valves and other variables, since the control system is self-compensating. 
Any reduction below the required standard of efficiency causes the equip- 
ment 10 cease operating, and an automatic alarm is given. Results are 
therefore dependable at all times. 









WHERE CAN AUTOSONICS BE USED? 


Here are some typical applications: 


* 
A Rat \" : q . Pap STEEL, COPPER AND LIGHT ALLOY PRODUCTION 
‘ wm _. . including sheet, strip, billets, bars, pipes, slabs, plate, extrusions, 


ADVISORY SERVICE FOR INDUSTRY =| ~~~’ armour plate, ingots. 
KeWiti Haghies eigitters' will /RAW MATERIALS FOR AIRCRAFT 


be pleased to advise-on applications ELECTRICAL COMPONENTS including generator, alternator and 
of this new dévélopment ‘ ‘ 

in non-destructive testing, and turbine rotors. 

pos a8 5 te pias BOILER MAKING including pressure vessels and boiler drums. 








MISCELLANEOUS Gear blanks, welds and numerous other applications. 


KELVIN & HUGHES (inpustriaL) LIMITED SKE 


2. CAXTON STREET, LONDON, S.W.1 











60-72 KELVIN AVENUE, HIFLLINGTON, GLASGOW, S.W.2 










Orders keep 
pouring in 





Make \ \ 


abetter \ 
\ 














mousetrap \ 

and the world 2% 
beats a path to . 

your door. And the 
saying holds good 
whether it be mousetrap 

or machine tool, door lock or 
duplicator, fishing reel or food 
mixer, printing plant or petrol 
pump. Whatever the product if it 
meets the needs of the customer 
and is at the right price — orders 
will come pouring in. Today 
the problem is how to keep fcc: uous We Mestrate 0 few af the 
more recent castings made by us for their 


pace with demand. Certainly atest model, 


it applies in our case. In order to 

satisfy demands from new customers we 

have undertaken a major development 

programme. The installation of a considerable 
amount of plant is now complete, enabling us 


once again to turn our attention to enquiries from new customers. 
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WOLVERHAMPTON DIE CASTING 


AFFILIATED WITH 


PRECISION CASTINGS CO. INC. (U.S.A.) 









¥ 
exe 


THE WOLVERHAMPTON 
DIE CASTING COMPANY LTD. 


GRAISELEY HILL WORKS, WOLVERHAMPTON 
TELEPHONE 23831 /6 


¢ 
Sting 
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ee You'll never find a Lewis Spy N.Patent 
a gna Cae suffering from debility or thar a ‘2 Wil 
Li 


ne couldn’t-care-less feeling. A lively Leqmpos Co 4i 


T. M. 
Spring never rests, never tires. You can 






ion, Ltd. 
a & I 
54 Brook E 
ell Lane F 
it’s Pater 


if you send 2/6d for our 40-page manual on spring pai ie 
design, full of technical data. 


learn a lot about them and about springs in gene 











LEAVE /T T, 
ew is THE LEWIS SPRING CO. LTD" 


pe, Ab E 
OF REDDITCH Resilient Works, Redditch 
sp RINGS. SPRING CLIPS Tel: Redditch 720/!/2 
VOLUTE SPRINGS” London Office: 122 High Holborn, W, 











Tel: Holborn 7470 and 7479 
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Piss 


Fuel costs fall dramatically when you convert your Dodge, 
Bedford, Dennis, Commer, Austin, Ford or ex W.D. vehicles to 
Ford diesel power. 

Our complete conversions range from £315 to £395 accord- 
ing to make of vehicle. 

We will send you an itemised quotation for converting one or 
more of your lorries if you let us* have full particulars, including 
details of existing engine, serial and chassis numbers and type of 

We can also give quotations for converting excavators, cranes 
and compressors. 


PRATT 


INDUSTRIAL UNIT DEPARTMENT 
268/270 High Streat, Sutton, Surrey. Telephone: Vigilant 4456 
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CASTINGS 
: ALL TYPES 


WHITE IRON ns STON ELECTRIC OVERHEAD 
AND NON - FERROUS =e ESTE 
For all Engineering trades GEORGE RUSSELL & Co. 
MOTHERWELL. 


* To B.S.S. or customer’s own 


specifications. 


See ee VOLTAGE STABILIZERS 
ic By F. A. Benson, M.Eng., A.M.I.E.E., M.IR.E., University of Sheffield 
Price 12/6 


This monograph describes the various devices employing saturated elements, 
glow-discharge tube circuits and thermionic valve arrangements for aon 
stabilization. A comprehensive bibliography is included. 

The BRETTE LL LANE FOU N DRY LIMITE D Order your copy through your bookselier or direct from: 

BRIERLEY HILL, STAFFORDSHIRE - BRIERLEY HILL 7. ELECTRONIC ENGINEERING $28, Essex Street, Strand, London, W.C.2. 
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Ventilating and Dust Collecting piant 


indystrial Fan « Heater Co Ltd 


= ie ” WORKS, BIRMINGHAM, 11. phone: VICtoria 2277 
of PVC. Fons, and at LONDON, MANCHESTER, SWANSEA. 


Hoods and Ducting. 


A Member of the SIMMS Group of Companies 
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below: 

First forging 
operation under 
7000 ton electro- 
hydraulic forging 
press 


From Melting Furnace to finished Component 


ENGLISH STEEL FORGE AND 
ENGINEERING CORPORATION 


imited %: 
River Don Works, Sheffield .'’ 
A wholly owned subsidiary of English Steel Corporation Ltd 








BY GEORGE REVEIRS, LTD., 10/12, ROSEBERY AVENUE, LONDON, E.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREET, STRAND, LONDON, W.C.2, 
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) The largest standard stock range in the 
United Kingdom. Plain and headed press 
fit, fixed and slip renewable types to 
BSS 1098/1953. Serrated and recessed 
types available for moulded jigs. Send 


for catalogues and wall charts. 


low. Pud a ’ ,) 
 Engineeritg 
sania TALBOT TOOL CO. LTD. 
Division: 87, BOROUGH HIGH STREET, LONDON, S.E.1. Phone: HOP 3722 
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